“These ‘super-speed’ inclinables give me twice the production... 


at about half the cost!” From their special vibration-absorbing legs to their 
counterbalanced shafts, these presses are built for speed. 

With such special features as bronze gibs...automatic lube systems...special 
clutches, brakes and flywheels, and equipped with precision feeds, they can knock out 
short stroke work at better than 500 strokes a minute! They're all new, all Bliss, and 
the cost is low —surprisingly so. 


These are the latest members of Bliss’ line —the line that offers industry its most 
complete choice of types and sizes. 


L| S E.W. BLISS COMPANY > Canton, Ohio 
— ae. 100 years of making metal work for mankind 
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TOMATIC FACTORY” 


From raw tube stock to precision-finished 
bearing races, untouched by human hands! 
This—the ultimate in automation—has been 
successfully achieved at the Bucyrus, Ohio, 
plant of The Timken Roller Bearing Com- 
pany. Here, a total of 60 million cups and 
cones a year are rolling off of America’s 
most fully automated production lines. Sixty 
million individual bearing races — formed, 
heat treated, machined and sized in one con- 
tinuous, fully automatic cycle. 

The I.D.s of all races are finish ground on 
Heald Centerless Internals—43 No. 10 ma- 
chines for tapered bores of outer races and 
29 Model 190 Centri-Matics for straight 


bores of inner races. These are standard 


Chicago Cleveland 


These two rows of Heald Model 194 
Centri-Matics, on lines four and fiv 
of the Cone Finishing Department a 
Bucyrus, grind bearing cone bores to 
tolerance of .0005. Cycle time range 
from 14 to 25 seconds, depending o 

size and stock removal. r 


Close-up view of one of the 29 Moda 
190 Centri-Matics showing conveyo 
ized workhandling equipment. Th 
parts come to the inclined loading 
chutes from the conveyor beit at to 
left. As the cones leave the machin 
through the unloading chute they ar 
demagnetized. The sizing gage on to 
of machine permits quick checking a 
tolerances. 


machines, fully automatic in loading, cye- 
ling and unloading. Hence they were inte- a 
grated into the automated production line 
simply by the application of suitable convey- 


orized workhandling equipment. HEALD 


® 


For complete information on these or any 
other internal or rotary surface grinders. 
just get in touch with your Heald engineer. 
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on a Brown & Sharpe Automatic 


Pol nuts for gas cylinders, requiring both 1%” 
and .880” diameter threads, are threaded at 
the Fisher Governor Co. (Marshalltown, 
Iowa) on a B&S Automatic using the 5 EXX 
LANDMATIC Head. 


The EXX LANDMATIC is a compact sta- 
tionary die head designed for threading 
operations on small screw machines. It uses 
tangential chasers and is built in two sizes— 
the 42" for No. 0 and No. 2 B & S machines 
with a range from +4 to ¥2"—and the %” 
for No. 2 B & S machines with a standard 
range of +4 to %”". The %” model can be 
equipped with oversize chaser holders, as 
shown here at Fisher Governor. 


The special diameter (.880") threading op- 
eration is illustrated with a workpiece of 
ASTM-B16-Brass (65-80 Rockwell B). A 14 
pitch UN thread has just been cut '%4.” 
long to within .140" of the shoulder (held to 
.0036” on the pitch diameter). Threading at 
450 RPM, approximately 150,000 pieces are 
completed between chaser grinds. This same 


head, with proper chasers and chaser hold- 
ers, is used to produce 1%" diameter 16 pitch. 
threads '%," long. 


The EXX Head features an adjustable spring 
mechanism which allows compensation of 
cam feed lead for threads of different pitches. 
Through this device the die head can be 
adjusted for the correct amount of pressure 
for the pitch of the thread teybe cut. Another 
important feature is the external tripping 
mechanism which prevents premature head 
opening due to rapid turret indexing. These 
EXX Heads also offer important economies 
through the use of LANDIS Tangential 
Chasers: minimum tool inventory—the same 
chasers will thread all diameters of the same 
pitch and form; low tool cost—chasers are 
usable for 80% of their original length, and 
can be replaced or reground singly as 
required. 


For detailed information and specifications 
on the EXX or other LANDIS Die Heads 
please ask for Bulletins F-80 and F-90. 


THE WORLD'S LARGEST MANUFACTURER OF THREADING EQUIPMENT -CUTTING - TAPPING - GRINDING - ROLLING 


LANDIS 


WAYNESBORO 


PENNSYLVANIA U.S.A, 


458C 


For more information fill in page number on Inquiry Card, on page 199 
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FELLOWS 
36-TYPE 

GEAR SHAPER 
Internal and exter- 
nal spurs, helicals 
and herringbones 
up to 36” P.D., 6” 
face width. 


FELLOWS 120” 
GEAR SHAPER 
Internal and exter- 
nal spurs and heli- 
cals up to 120” P.D., 
8” face width. 


THE 
PRECISION 
LINE 
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Gear Shapers 


after -and ore productive road building 
ment puts increasingly demands on manufacturers 
for tough, smootherunn ing gea et these demands, many of 
America® use Fellows Gear 
Shapers acct rate, high- production. 


Here are acttal examples of we e 
road building ; 


Material* cast steel 28035) Brine 
Gear: 138-tooth, 1.7: 
Total depth of cut: 118077 # 
Cutting time (four cuts) ; approme 


Machine: Fellows 120” Gear Shaper 


Material: 4620 SAE Steel e 
Gear : 76-tooth, 4” face width, 3 D.P 
Total depth of cut: 0.740” 

Cutting time (two cuts) : 258 minutes 
Machine: Fellows 36-Type Gear Shaper 


For gear production capacity from 1/16” to 120” P.D., look to the 
complete Precision Line of Fellows equipment. For full information 
about gear shapers, shavers, grinding machines, inspection 
instruments or cutting tools to solve your gear production problems, 
just write or phone your nearest Fellows office. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 1048 North Woodward Ave., Royal Oak, Michigan 
150 West Pleasant Ave., Maywood, New Jersey 
5835 West North Ave., Chicago 39, Illinois 
6214 West Manchester Ave., Los Angeles 45 


Gear Production Equipment 


For more information fill in page number on Inquiry Card, on page 199 MACHINERY, February, 1958—5 
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MILLING MACHINES + BROACHING MACHINES + CUTTER 
METAL FORMING MACHINES + HARDENING MACHINES 
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nose ...another Cincinnati first! 


Adds to the versatility and 


productivity of your CINCINNATI 
Milling Machines in many ways 


O Increases productivity by decreasing change-over 
and subsequent down time. 


oO Simplifies tooling problems by permitting the use 
of standard arbors for arbor mounted cutters. 


O With a twist of the wrist, arbors and adapters are 
securely locked in place, minimizing operator 
fatigue. 


Long heavy arbors are securely held in place while 
o operator tightens arbor draw bolt; eliminates 


stretching; safe too. 
Simplifies Tooling 
No interference with normal production setups re- 
quiring arbors and draw bolts. 


Available on CINCINNATI Knee-Type 
Milling Machines* at no extra cost. 


The ARBOR-LOC spindle nose arrangement in- 
corporated in the design of new CINCINNATI Knee- 
and-Column Milling Machines, enables opera- 
tors to change cutting tools quickly, and with a 
minimum of effort perform a variety of operations. 
This unique device reduces toolroom inventory, 
and simplifies complex “tooling up” because of 
the availability of a wide range of standard 50 

4 Series arbors and adapters. Want more informa- 
Peng ara 4 tion? Write for publication No. M-2016. 
in Seconds 


*Except Nos. 4, 5 and 6 High Power and 


Dual Power Dial Type Milling Machines. 


AND TOOL GRINDERS + SPECIAL MACHINE TOOLS _ THE CINCINNATI MILLING MACHINE CO. 
CUTTING FLUID + GRINDING WHEELS CINCINNATI 9, OHIO” 


For more information fill in page number on Inquiry Card, on page 227 
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Now you can volume-produce a wide 
new range of close-tolerance parts with 


VAN NORMAN’S 


crush-former equipped 


VAN NORMAN MACHINE 


A Division of VAN NORMAN INDUSTRIES, INC. 


MANUFACTURERS OF — Ram and Column Type Milling Machines, Cylindrical Grinders, Spline and Gear 
Grinders, Oscillating Radius Grinders, Special Production Grinders, Centerless Grinders. 
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These are a few typical parts produced by a Van Norman Diversimatic 2C Centerless 
equipped with crush form attachment. 


With Van Norman’s Diversimatic Centerless and crush form attach- 
ment, you can now crush form a grinding wheel to intricate shapes and 
volume-produce many parts previously impossible by any other method. 

Typical of the many high-speed, close-tolerance operations now be- 
ing performed with the Van Norman crush form attachment is the 
crush form ground part shown here. A crush formed wheel grinds the 


With the Van Norman Diversimatic 
equipped with crush former: 


e Wheel forms can be maintained to ex- 
tremely close tolerances. 


Many more parts can be ground per 


O.D. and ball race simultaneously, holding .005 radius on the corner of 
the ball race, .001 tolerance on race curvature and .0005 tolerance on 
the O.D. and diameter of the ball race, with 10-12 RMS finish. 

This part is ground in two passes of 12 seconds each, removing .012 
on the first and .002 on the second, insuring concentricity of the O.D. 
and ball race. The Diversimatic Centerless finishes five of these parts 
per minute, 300 per hour. 

Get complete details on the Van Norman Diversimatic Centerless 
with crush form attachment. Write, wire or phone now for descriptive 
catalogs. 


Reg. U. S. Pat. Off. 


dress — up to 10 times as many as by 
a diamond dress. 


Finer grain wheels are used in crush form- 
ing — resulting in a faster grinding cycle 
because a larger portion of sharp cutting 
edges are exposed to the work. 


Greater wheel economy is realized 
through the larger number of parts per 
dress. 


Don’t wait . . . for increased production and reduced costs install 
a Van Norman now! They’re available on many purchase plans 

. outright sale . . . purchase on conditional sales contract up to 
five years .. . pay as you depreciate . . . up to 10 years. 


COMPANY 


SPRINGFIELD 7, MASSACHUSETTS 


For more information fill in page number on Inquiry Card, on page 199 
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3 cost cutting ideas with 


4e 2600 pieces per hour with automatic loading and transfer of small parts 


centerless grinder *2 centerless grinder *] Machines... Two Landis No. 12 Centerless Grinders 
Part...............Pinion gear pins, ¥%‘’ x 

016’’ total 

.008'’ each machine—roughing 


Two Landis No. 12 Centerless Grinders with automatic loading, transfer and unloading. 


Landis Centerless grinders 


we 3 diameters at one time—- 266 parts per hour, automatically 


grinding 
wheel 


grinding wheel 


Machine... .... Landis No. 12 Centerless Grinder 
Operation... _. .Rough grinding 3 diameters at 

one time 
Steering gear worm 
Stock Removal........ ..010'' from each diameter 
Production... .. 266 parts per hour 


Steering gear worm in carrier ready 
to be transferred to grinding position. 


3) automatic loader speeds 3-diameter centerless grinding 


| grinding wheel | 
t 
i regulating wheel | 
Machine... .. Landis No. 12% Centerless Grinder 
Operation... .. Grinding 3 diameters at one time 
Stock Removal.......... .......006'' roughing 


.005'’ semi-finish 

.001"’ finishing 

Production... . 320 roughing 
320 semi-finish 

350 finishing 


Distributor shaft ready for ejection after 
grinding 3 diameters simultaneously. 
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FOR CONSISTENT PERFORMANCE 


U.S. Style “B” 


U.S. Style ‘‘B’’ double Roll Feed Model No. RF-1212, 
with scrap chopper mounted on a modern straight side 
press. This particular installation handles stock widths 
up to 12”, with feed length adaptable up to 12”. 
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Roll Feeds 


The introduction of U.S. Tool Company Style 
“B” Roll Feeds brings to your Press-Room a 
new line of Rack and Pinion Roll Feeds in a 
range of sizes to keep pace with most produc- 
tion requirements. 

U.S. Style “B” Roll Feeds are made in both 
double and single types, with bolster plate 
for O.B.I. presses or with adjustable mount- 
ing brackets for straight side presses. 

All Style “B” Roll Feeds are equipped with 
hardened and ground rolls of hollow con- 
struction, which are driven by hardened 
spiral gears running in oil. These gears are 


Rear View: Showing the rack and pinion mechanism 
and cross members for actuating the entering feed and 
eccentric operated roll lifters. One of 5 models of U. S. 
Style ‘‘B’’ Roll Feeds will fit your Press Room equipment. 


mounted in an enclosed housing. The roll-pin 
type over-running clutch has carbide inserts. 
Standard equipment also includes manual roll 
lifters; self-equalizing brakes; two-piece ad- 
justable driving eccentric to simplify timing 
the feed in relation to the motion of the ram 
of the press; stock oiler and eccentric oper- 
ated scrap chopper. Automatic roll lifters 
are available in either ram operated or ad- 
justable eccentric operated types. 


For full information regarding the U.S. Style 
“B” Roll Feeds write for your copy of Bulle- 
tin 85-M. 


| 
tis 
| PRODUCTS | 
Slide Feeds 
Roll Feeds 
Stock Straighteners 
Stock Reels 
Stock Oilers 
Coil Cradles 
Wire Straighteners 
Die Sets 


Multi-Slides® 
Multi-Millers® 


U.S. TOOL COMPANY, INC. 


AMPERE (East Orange) NEW JERSEY 


For more information fill in page number on Inquiry Card, on page 199 MACHINERY, February, 1958—13 
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C-2 PLAIN for lowest cost traverse grinding. C-2 AS A SEMIAUTOMATIC for effortless plunge grinding. 
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C-2 AS A ROLL GRINDER for straight, convex, or concaved rolls. : 
’ 


Heavy duty cost cutter 
—the big Norton 


The Big Norton C-2 Cylindrical Grinder removes stock like a 
steam shovel and handles as easy as your °57 car. It gives you the 
Norton ‘Touch of Gold” on massive grinding jobs — large motor 
and turbine shafts, lathe and drilling machine spindles, radial 
mill columns, boring bars and the like. 

With smooth, abundant power and a rigidly-ribbed base, the 
C-2 handles work lengths to 240” and diameters to 24”. 

It cuts production costs because it sets up quickly and keeps 
downtime toa minimum. 

You can have the C-2 in three arrangements — plain, semi- 
automatic, or roll. 

It is built in three swings of 14”, 18” and 24”. The 14”, in 
lengths from 36” to 168”. The 18” and 24”, in lengths from 48” 
to 240”. 

If you use the C-2 semiautomatically, all your operator does is 
move a single lever for grinding repetitively to exact size and 
finish. 

If you use the C-2 as a roll grinder, the Norton tilting wheel 
head crowning mechanism comes with it. This mechanism moves 
the grinding wheel contact point away from or toward the axis 
of the roll as the roll is moved past the wheel face and is cam and 
gear controlled to produce any crown desired. 

Remember: only Norton offers you such long experience in both 
grinding machines and grinding wheels to help you produce more 
at lower cost. For further facts, see your Norton Representative, 
or write to Norton Company, Machine Division, Worcester 6, 
Mass. In Canada: J. H. Ryder Machinery Co., Ltd., Toronto 5. 


To Economize, Modernize with NEW 


NORTON 


GRINDERS and LAPPERS 
Qilaking better products ... to make your products better 


District Offices: Worcester * Hartford Clevelond Chicago Detroit 
in Canada: J. H. Ryder Machinery Co., Ltd., Toronto 5 

NORTON PRODUCTS: Abrasives * Grinding Wheels * Grinding Machines « Refi i 

BEHR-MANNING PRODUCTS: Cooted Abrasives Shorpening Stones Behr-cot Tapes 


For more information fill in page number on Inquiry Card, on page 199 


C-2 SETS UP QUICKLY — All controls in front. No 
reaching by operator. Click count wheel feed index 
eliminates need for visual attention. 


C-2 EASY TO MAINTAIN — Maintenance points on 
outside of base. 
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Look at your universal grinders from this viewpoint: when the need arises, can they handle 
big quantities at the low cost expected of high production equipment? It's routine work for 
the cincinnaTI® Fitmatic 10” Universals illustrated here. In addition to an unusual degree 
of versatility, these machines are equipped for automatic infeed grinding. For this type of 
work, a movement of one hand initiates the complete grinding cycle . rapid advance 
wheel to work, grind, tarry, return, and start and stop headstock rotation and coolant 
flow. The 10” Universal's extra measure of power is a big factor in both toolroom and 
low-cost production work. Consider these items compared to other machines in its class: 
Largest grinding wheel; 12” diam. x 11/2” face 

Most powerful wheelhead motor; 2 hp 

50% larger headstock motor 

Exclusive FILMATIC grinding wheel spindle bearings 


In addition to all these production advantages, the CINCINNATI is a true universal. Wheel- 
head swivels 180° and 220°, upper and lower, respectively; headstock swivels 180°; head- 
_ stock speeds are infinitely variable 60 to 600 rpm. @ Want more information? Sweet's Ma- 

chine Tool File contains brief specifications for the entire CINCINNATI FILMATIC line of fine 
universal grinders. For complete data, write for catalogs. 


CINCINNATI GRINDERS INCORPORATED 


CINCINNATI 9, OHIO 


The Finest 
also 


Toolroom grinding. Slender 
shafts, precision ground on 
CINCINNATI FILMATIC Universal 
Grinders, can follow unrelated 
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parts and operations such as sides 
of washers, taper shanks, bores in 
sleeves . . . in any sequence and 
with very little setup time. 


CINCINNATI 
FILMATIC 10” x 24” \ 
Universal Grinder 
Catalog No. G-577-6 


an 
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Low-cost production grinding, on CINCINNATI FILMATIC 10” Universal Grinders equipped 
for automatic infeed work. These machines are also equipped with Draw-in Collet Attachment 
for Headstock. Other production equipment available includes Automatic Gap Eliminator and 
Automatic Air-Electric Gage Sizing. 


Universal Grinder 


handles production work 


Automatic infeed grinding equipment 
greatly extends Production Range for 
Cincinnati Filmatic 10° Universals 


CINCINNATI 


CENTERTYPE GRINDING MACHINES ¢ CENTERLESS GRINDING MACHINES ¢ ROLL GRINDING MACHINES + SURFACE 
GRINDING MACHINES ¢ CHUCKING GRINDERS + MICRO-CENTRIC GRINDING MACHINES ¢ CENTERLESS LAPPING MACHINES 


For more information fill in page number on Inquiry Card, on page 199 


MACHINERY, February, 1958—17 


\ 
— 
1 
: 
4 
| 


carbide milling. Magically, precision boring to minute 
is equally available on this 8” Gray Horizontal. 


~ 


nN VV DEPART UR E& 


Symbol! of a Reputation 


. +. @ reputation for integrity, for quality and 
service ... for advanced creative engineering 
achieved by New Departure in over half a cen- 
tury of precision ball bearing manufacture. 


DE PART UR E& 


You'll find this emblem is also symbolic of our 
determination to continue, in the fullest meas- 
ure, all those factors which have built that 
reputation. It is a visual pledge of this reso- 
lution to all our customers, present and future. 


ci 


VV 


1908-1958 
WES 


turning point of FORWARD FROM FIFTY 
modern industry 


NEV DEPARTURE 


DIVISION OF GENERAL MOTORS—-BRISTOL, CONN, 
20—MACHINERY, February, 1958 
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2 parallel sides of 4” pump gears 
600 parts per hour 
Stock Removal:.........015" maximum overall 
(semi-finish) 
.010” maximum overall (finish) 
0005” parallelism 
.002" uniformity 


GARDNER 


precision disc grinders 


BELOIT, Wrisecon ei ww 


| 
par production data 
pump gear in | ONE operation 


tic 
locks. 


13: Automatic assembli 


Cross—pioneer in assembly automation—now introduces 
another machine to assemble V-8 cylinder heads at a 
rated capacity of 310 per hour. 


Cylinder head castings with intake and exhaust valves 
in place are loaded automatically at Station 1. At Stations 
3, 4, and 5, rubber grommets are placed over the valve 
stems. At Station 7, an inspection is made for faulty 
valves and grommet positioning. If necessary, heads are 
removed, repaired and returned at Stations 8, 9, and 10. 
Valve springs, spring retainers and spring retainer sleeves 
are automatically assembled at Stations 11, 13, and 15 
respectively. Valve locks are automatically assembled at 
Stations 17 through 23 with standby units for manual 
assembly at Stations 19 and 23. At Station 25, all valves 
are “popped” before unloading the finished assemblies 
at Stations 27, 28 and 29. 


A unique feature of the machine is the transfer mecha- 
nism which lifts and carries the parts between stations to 
eliminate pallet fixtures used by older assembly machines. 


Building block construction provides flexibility for engine 
design changes and for additional automatic assembly 
devices of the future. 


Like other Cross machines, all parts—even tooling details 
—are made to interchangeable tolerances for fast, easy 
maintenance. Other features include construction to JIC 
standards and automatic lubrication. 


Established 1898 


First tn Automation 


PARK GROVE STATION ¢ DETROIT 5, MICHIGAN 


Bal 


A Monarch 20” Series 61 Swiveling 
“Air-Gage Tracer” Lathe contour 
boring a jet cone to a depth of 311”. 
The I. D. starts at approximately 
181,” and decreases to approxi- 
mately 4”. The contour of the I. D. 
has a radius and blend tapers. Ma- 
terial is the tough super-alloy called 
A-286, one of the toughest of all 
the new super-alloys to machine. 
“Some jobs”, says Diversey’s presi- 
dent, “can only be done on Monarch 
swiveling-type tracer lathes”. 


Hitch up the talents of DIVERSEY ENGI- 
NEERING COMPANY, Franklin Park, 
Illinois and their tracer-controlled Monarch 
lathes, and you get one of the most impor- 
tant production teams in our jet engine and 
guided missile programs. 


Starting with one Monarch lathe seven 
years ago, Diversey is now the largest in 
the country specializing in these compo- 
nents. Fifteen lathes—an exclusively Mon- 
arch installation—are now in practically 
around-the-clock use. All but two are trac- 
er-controlled. Latest is a 48” swing swiv- 
eling Air-Gage Tracer type machine, the 
capacity of which places Diversey in the 
position of being one of the few companies 
in the United States with the equipment 
and know-how to handle machining on 
some of the large, new guided missile con- 
‘toured parts. 


Monarch’s tracer controlled lathes are more 
than the Secret Weapon’s secret weapon— 
they're everybody's weapon for better pro- 
duction. Yours too! Ask for Booklet #2608 
—or a sales engineer . . . The Monarch 
Machine Tool Company, Sidney, Ohio. 
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The same Series 61 turns the same jet cone, described on opposite 
page. Lhis opeiation uses practically the full swing capacity of the lathe. 


“GUIDED” LATHES for Guided Missiles 


Contour Turning of “Superalloys” Made Easy 


A Monarch 20” Model M “Air-Gage Tracer” Lathe finish machines 
the center bulkhead of a guided missile to 63RMS. Material is 
heat-treated hi-nickel alloy. In the foreground of above illustra- 
tion is a number of completed bulkheads while toward the tail 
end of the machine are some nose cones for a missile head. These 
are also turned on the 20” Model M. Smaller view (above right) 
shows clearly the ur-isual finish imparted. 


FOR A BETTER TURN FASTER 
... TURN TO MONARCH 
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REPORTS TROY MANUFACTURING CO. WELSHFIELD, OHIO 


Success of this progressive 6-man job shop has 
literally been founded on the ability of their 2%-inch 
5-Spindle Warner & Swasey Automatics to produce 
complex work accurately, in lots as small as 

500 pieces with simple tooling and fast setups. 


Generally accepted job shop practice precludes 
the use of multi-spindle operations because of 
the economics involved in the ‘set-up time— 
lot size” relationship. This ratio is usually quite 
large on conventional automatics—which elimi- 
nates them from all but the longest run jobs. 

However, Troy Mfg. has found the reverse to 


be true in the operation of their two Warner 
& Swasey 5-Spindle Automatics. As Mr. Cseplo, 


Manager of Troy Mfg., explained, “Quick set- 
ups permit us to profitably handle small lot 
work, and on jobs requiring tolerances between 
001" and .002” we seldom scrap a piece which 
1 think is good multi-spindle work. We handle 
an extreme range of work size and materials 
in short runs, and the accuracy and versatility 
of our Warner & Swaseys are invaluable assets 
to a job shop operator.” 


Warner & Swasey Multi-Spindle Automatics 
can substantially cut your machining costs on 
small and medium lot production—as well as 
on longer runs. To get the complete story of 
how these versatile machines can profitably 
fit into your production picture, call in your 
Warner & Swasey Field Representative, today. 


WARNER 
SWASEY 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS...WITH A WARNER & SWASEY Cleveland 


For more information fill in page number on Inquiry Card, on page 199 
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n the foreground above is the factory 


where “BRIDGEPORTS” are produced 
. milling machines as accurate and ver- 

satile as we know how to make them, 

adaptable to small and large shops alike. However, 
fabrication of cast iron and steel into these modern 
machines is only part of the story . . 


ment is also vitally important. 


. the human ele- 


For evidence of this, look closer at the picture. Note 
in the background Bridgeport Machine’s “Little 
League” ball field. Here character and sportsmanship 


are being built so that today’s youth may be tomor- 
row’s leaders in the community, here and elsewhere 
. through training, ability and teamwork taught on 


the ball field. 


All of us here at “Bridgeport” are justifiably proud that 
we were able to provide facilities for developing a ball 
team that won the Eastern “Little League” Champion- 
ship and were only one “break” away from the 
“World’s Championship” in its semi-final game with 
the Monterrey, Mexico team. 


You, our customer, and the dedicated leadership of 
“Little League” baseball, share with us the success of 
“Bridgeport” little league players. 


Building good machine tools in the plant has been 
rewarding, but of even greater importance is the 
building of character and sportsmanship in the youth 
of today. They are America’s greatest asset. 
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Monufacturers of High Speed Milling Attachments and Turret Milling Machines 
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No need to scratch around for a solution to your grinding 
wheel problems. Switch to CINCINNATI (PD)° WHEELS. For 
now CINCINNATI GRINDING WHEELS offer POSITIVE DUPLI- 
CATION—a remarkable achievement in precision manufac- 
turing and quality control that can save you money ... and 
increase your production. 


And there’s no reason to howl when it comes time to duplicate 
the original wheel when you reorder, for CINCINNATI (PD) 
WHEELS assure you of POSITIVE DUPLICATION of the 
original wheel every time you reorder. ‘“‘On Grade” with a 
CINCINNATI (PD) WHEEL means all future (PD) wheels will 
perform and grind exactly alike. 


°Trade Mark Reg. U.S. Pat. Off. 


For more information fill in page number on Inquiry Card, on page 199 


Yet, CINCINNATI (PD) WHEELS will cost you no more than 
ordinary wheels. 


So, today, see your CINCINNATI GRINDING WHEELS Distributor. 
He'll be glad to explain how (PD) WHEELS will save you money 
and increase production. Or contact us direct and we'll send 
one of our representatives—specialists who know grinding 
and grinding machines as well as grinding wheels. Write, wire, 
or telephone Sales Manager, Cincinnati Milling Products 
Division, Cincinnati 9, Ohio. 


Remember—only CINCINNATI GRINDING WHEELS give you 


(PTY POSITIVE DUPLICATION 
\PD) os 


A PRODUCTION-PROVED PRODUCT OF THE CINCINNATI MILLING MACHINE CO. 


MACHINERY, February, 1958—29 
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Machine, table & con- 
trols complete $21,240.00. 
30 Day delivery. 


Specialists in High Production Turret Drilling 


2BF Flange Mounted 2BH Automatic 3BH Automatic 2BR Ram Type 2BHT-3BHT Automatic 
Power Index Hydraulic Hydraulic Radial Drill Tape Controlled 
¥%” Capacity %” Capacity 142” Capacity %" Capacity ¥%” and 142” Capacity 


0 HIME. 
| | 
a ; 
Bote 
4 
| F 
; 
| 
> 
1C Manual 2B Manual . 
Power Index Power Index 
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Aircraft instrument gear housings are now precision drilled and bored 
with 50% less machining time and 50% less tooling cost and lead 
time on a Burgmaster Electropoint Six-Spindle Turret Drill. Six differ- 
ent operations including center drilling, drilling, reaming, and boring, 
5 different diameters, and 12 holes are machined in 32 minutes floor 
to floor within +.001” location. But this is only part of the story. 

1. The Automatic Cycle eliminates fatigue—and produces consistent 
accuracy with practically no scrap loss. 

2. Fixture rework time which averages six weeks can now be 
handled in five minutes — Just Scotch tape old holes on the control tape 
and punch in the new data. 

3. Only simple holding fixtures are required—eliminating drill and 
reamer bushings and expensive jig boring time to fabricate—reduces 
lead time 50%. 

4. Tools run at most efficient preselected speeds and feeds— greatly 
extends tool life and eliminates tool breakage. 

5. Quick set-up permits economical machining of small lots—and 
provides extreme flexibility and versatility. 

The Burgmaster Electropoint Control System may be applied to 
either new 2BHT-6 spindle or 3BHT-8 spindle Turret Drills or ma- 
chines now in service. The standard hydraulic Burgmaster controls 
are maintained including pre-selective spindle speeds, infinitely vari- 
able pre-selective feeds, selective rapid approach and return, skip 
indexing, precision depth control, and simple manual controls for 
set-up. The Electropoint System automatically controls all machine 
functions, selects spindles in any sequence, automatically positions 
the table simultaneously on two axes, and clamps it in position while 


Tape Preparation— Decimal numbers and machining sequence 
date are punched directly into the tape (requiring no special 
training, codes, of computers) at an average rate of one 
minute per command block. 
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BURG TOO 


MANUFACTURING COMPANY, 
15001 South Figueroa Street, Gardena, California 


INC. 


FAculty 1-3510 DAvis 9-4158 


Machine Display — 
tion of the table to three decimal places and the number of the 
Operation being performed in the machining sequence. The dis- 
play reads Table Positions +.0000 to —.0005. The system provides 
“Manual Control.’ 


machining operations are being 


performed. All operations are 


carried out at their most efficient rate for high finish, precision, 


speed, and longest tool life. 


Check into Burgmaster Electropoint Tape Controlled Turret 
Drilling, Tapping, and Boring Machines for your work. They 
can save you money from prototype to mass production work. 
There is a Burg direct representative or dealer near you. Call 


him —there is no obligation. 


JOB FACTS 


Machine: Burgmaster Electro- 
point 2BHT—6 Spindle Turret 
Drilling, Tapping, and Boring 
Machine. 

Part: Aircraft Instrument Gear 
Case. 

Material: Aluminum alloy. 
Quantity: 200 

Holding: Simple Locating and 
Clamping Fixture. 

Accuracy: Within +.001” With- 
out Bushings. 


\ Operations 
Center Drill 
2. Drill 4 Holes 
3. Drill 4 Holes 
4. Ream 4 Holes 
5. End Mill 3 Holes 
6. Drill 1 Hole 


The display shows at all times the actual 


“Semi-Automatic Control?’ 


“Automatic Con- 
or Standard Burgmaster Automatic Hydraulic Control. 


Accuracy Required: +.0025”, 
Tools: H.S.S. 

Program Part: 112 Hours. 
Punch Tape: 15 Min. 

First Set-up Time: 12 Hours. 
Floor to Floor Time: 312 Min. 
Former Method: 6 Spindle Table 
Type Drill. 

Former Time: 7 Min. 

Savings: 50% Floor to Floor 
Time, and Floor Space. 


Feed 


Diameters per Min. 


4 Holes at Top 
-139/.135 x .563 Deep 
-183/.179 Thru 
.180/.181 

.260/.250 x .164 Deep 
.340/.330 Thru 


Write for bulletin de- 
scribing Burgmaster six 
and eight spindle Elec- 
tropoint Tape Controlled 
Turret Drilling, Tap- 
ping, and Boring Ma- 
chines. Thirty minute 
16MM sound film show- 
ing all Burgmaster Turret 
Drills in operation avail- 
able from any office 
without charge. 


Posi- 


DEPT. 2 


BURGMASTER DIRECT SALES OFFICES: 


Ridgewood, N.J. 


86 North Maple Ave. 


Glibert 4-3002 
Chicago 25, Ill. 


5329 Lincoln Ave. 
LOng Beach 1-1178 


Cleveland 7, Ohio 


14706 Detroit Ave. 


ACademy 6-7030 


Detroit 37, Mich. 

13730 W. Eight Mile Rd. 
Lincoln 8-4333 

San Francisco, Calif. 
1341 Old County Rd. 
Belmont, Calif. 

LYtle 1-0309 


Plus dealer 
representatives in other 
industrial centers. 
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Holding Fixtures are designed for quick, convenient load- 
ing, with automatic clamping, unclamping and unloading. 


machining connecting rods 
and caps an opportunity for 

face broaching 

Surface Broaching is a modern machining method 
that in many cases shows reduced costs through 
higher production, finish to closer tolerance, and 
low tool maintenance costs. If you machine large 
quantities of duplicate parts we will be glad 
to work with you on the possibility of adopting 
Footburt Surface Broaching Machines. Send us 


blueprints and hourly production requirements 
for our recommendations. 


THE FOOTE-BURT COMPANY ctevetann 8, ono 


Detroit Office: 24632 Northwestern Highway, Detroit 35, Mich. 
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FOOTBURT 


PIONEERS IN SURFACE BROACHING 


32—_-M ACHINERY, February, 1958 For more information fill in page number on Inquiry Card, on page 199 . 
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PACIFIC PUMPS INC. CUTS TIME 25% WITH THIS SETUP 


Puts production on automatic basis with two MASTERLINE 2F Fastermatics 


You'll spot good “pointers” here; 
this well-planned job demonstrates 
how Pacific Pumps Inc., Huntington 
Park (Los Angeles), Calif., a Div. of 
Dresser Industries, Inc., cut previous 
machining time 25% on cast steel 
pump heads! 


One operator handles two Faster- 
matic Automatic Turret Lathes, ma- 
chining the 114"-diameter, 
wide parts in two operations. Let’s 
look at the first operation sequence. 
Work is chucked at X and located at 
R in a three-jaw air chuck. Hexagon 
turret tools then perform the follow- 
ing operations: 
Station 1—five tools rough-turn B-C-D, rough- 
bore H-K face J. 

Station 2—semi-finish-turn B, finish-turn D, 
semi-finish-bore H and chamfer G. 

Station 3—finish-turn B. 


Station 4—finish-face J with internal facing 
slide tool, actuated by pusher rod contacting 
positive stop ted on headstock 


Station 5—finish-shave-turn C, break sharp 
corner at E with turret-facing slide tool 
operated by pusher arm on rear cross slide. 

Station 6—finish-bore H (tool dwells in bore 
as spindle stops, then withdraws to eliminate 
spiral toolmarks). 


A-F is rough- and finish-faced by rear 
and front cross-slide tools, operating 
with stations 1 and 2. Three spindle 
speed changes and three feed changes 
during automatic cycle assure longer 
tool life, finer finish on each cut. F.t.f. 
time? Only 6.75 minutes! 

For the second operation, work is 
chucked on D and located at A. Here’s 
the sequence, handled by hexagon 
turret tools: 


Station 1—rough-shave-face M and rough N. 


Station 2— operates front and rear cross slides 
simultaneously to rough- and finish-face R. 


Station 3—idle turret. 


Ask for new Fastermatic Catalog 1201. 


Station 4—finish-face M and rough-form N, 
using turret-facing slide tool operated by 
pusher arm on rear cross slide. 

Station 5—semi-finish-bore N, chamfer L-P. 

Station 6—finish-bore N, holding within .001”. 

Floor-to-floor time on the second 
operation is a fast 2.75 minutes. 


4, First operation tooling setup. Note facing slide tool in foreground, operated by pusher rod 


Automatic cycle on Fastermatic cuts pre- 
vious time 25%. One operator handles both 
machines. Concentricity held to .0015” be- 
tween chucking diameters on both sides of 
parts. Automatic feed and speed changes 
assure correct surface speeds on all machin- 


on rear cross slide. Internal facing slide tool at far right. 


4 Rear overhead view of pusher-rod-operated turret facing 
slide tool used in second operation. Drawing indicates 
surfaces machined in both operations. 


Finished workpieces, showing surfaces machined in first 
Operation (top) and second operation (bottom). 


PRODUCTION POINTERS 
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Assures accuracy 
with special chuck 
and cam-operated slide 


Here’s an operation worth reading 
about! It reveals how Lewellen Man- 
ufacturing Company, Columbus, Ind., 
cut machining time 53% on cast iron 
pulley discs, used in their extensive 
line of variable-speed motor pulleys. 

A Gisholt MASTERLINE No. 12 
Automatic Production Lathe handles 
15 different part sizes, machined in 
lots of 50 to 100 pieces. All parts in a 
lot are rough-machined; tools are re- 
placed, and the lot is finished. The 
fast setup on the No. 12 makes this 
operation economical, using similar 
tooling setups requiring only minor 
tool changes and cam adjustments 
for three basic part types—inner and 
outer pulley discs, and adjustable 
outer pulley discs. 

Here’s the operation on a 10”-di- 
ameter inner pulley disc (illustrated). 
The part slips on an expanding man- 
drel, extending from a 16-jaw, manu- 


HOW GALE PRODUCTS CHECKS BALANCE ON FLYWHEELS 


4» 10”-diameter pulley disc after rough-machining. Note taper-facing cam on rear inde- 


AN 


pendent slide; air-operated tool relief arrangement. Inset: 6”-diameter outer pulley disc, show- 
ing special chuck in close-up, gripping on small portion of O.D. edge. 


ally operated chuck. A large number 
of jaws are required to hold the part 
on a small portion of the O.D. to per- 
mit machining the tapered face past 
the O.D. edge. The part gets addi- 
tional support from a revolving cen- 
ter on an air-operated tailstock which 
expands the end of the mandrel. This 
arrangement permits higher speeds 
and feeds and improves accuracy. 
Two tools on the front carriage 
rough-turn the hub O.D., and a third 
tool forms a radius at the base. Simul- 
taneously, a tool in a cam-operated 


sliding tool holder, on the rear inde- 
pendent slide, taper-faces the flange. 
An air cylinder shifts the cam for tool 
relief. The end of the hub is faced by 
a second tool on an adjustable tool 
block, completing the job in just 2.2 
minutes floor-to-floor time. 


Special chuck and support at hub end im- 
prove accuracy. Hub O.D. held within 
.0005". All taper angles handled by one 
cam with 30° adjustment. Quick-disconnect 
fittings are reversed to provide tool relief in 
opposite direction when changing from inner 
to outer pulley discs. 

/ Drmeraic 


BALANCERS 


Assures product quality by checking wide variety of high-speed flywheels with 1S Balancer 


Like other alert manufacturers, Gale 
Products Division of Outboard 
Marine Corporation, Galesburg, III., 
knows accurate balancing of high- 
speed parts is critically important. 
To make sure of long service life 
from their well-known line of out- 
board marine engines, Gale recently 
installed a Gisholt DYNETRIC 15S 
Balancer to balance flywheels used 


Workpiece on supporting arbor. Manually 
operated breech-lock nut prevents slipping. 
Correction made by drilling on outer rim. 


by the Corporation. Typical are the 
flywheels shown above, balanced on 
the Gisholt 1S to remove all sources 
of possible vibration. 

A similar setup is used to handle all 
parts. Because the flywheels have no 
arbors or shafts, a supporting arbor 
with an angularly graduated pulley 
is used. This saves considerable time 
since the operator can quickly slip 


the workpiece on the tapered right 
end of the arbor. A keyway drives the 
part, which is held during rotation by 
a manually tightened breech-lock nut. 
Depending on the part, the 1S is 
easily set up for either two-plane or 
single-plane balancing, which includes 
a check for moment unbalance in the 
part. Chance of error is minimized 
since the 1S permits observation of 
angle and amount of unbalance in the 
same visual plane, and the amount 
meter is calibrated in terms of the 
method of correction used—in this 
case, drill depth. These parts can be 
handled in less than one minute floor- 
to-floor time on a production basis— 
including time for correction. 


Close tolerances are easily held to this man- 
ufacturer’s rigid specifications. Locating and 
reading unbalance amount and angle on 
parts held outside of the work supports sim- 
plifies loading and unloading without affect- 


ing accuracy. 


LOOK AHEAD.. 


- KEEP AHEAD. 


.. WITH GISHOLT 


(en) \EWELLEN MANUFACTURING COMPANY TRIMS TIME 53% ON PULLEYS 
ES 


COMBINES BORING AND SUPERFINISHING IN AUTOMATIC CYCLE 


2-in-1 operation on 
Simplimatic saves time, cuts 
brake drum finishing costs 


In studying this setup, you'll under- 
stand how many manufacturers have 
saved the cost of special equipment 
by using the versatile Simplimatic. 
Here’s a typical example of the flexi- 
bility offered by this machine. 

The workpiece, a 135"-diameter 
cast iron brake drum, has been previ- 
ously machined, leaving only the final 
finishing of the braking surface for 
this operation. 

Note how simple the tooling is. 
The front independent slide carries a 
boring bar to finish the 213%"-deep 
bore of the braking surface in the 
drum. An air-operated arrangement 
rotates the boring bar slightly, pro- 
viding necessary tool relief to elimi- 
nate tool tracks. 

As the boring operation is com- 
pleted, an air cylinder moves the 
Superfinishing attachment, mounted 
on a special rear-slide base, into 
working position. At this point, the 
spindle speed decreases and the 
Superfinishing stones contact the ma- 
chined surface. Within seconds this 


Close-up of tooling. Superfinishing attachment on special rear-slide base permits completing 


two operations in single handling. 


surface is reduced from 150-200 to 
15 micro-inches RMS. The Super- 
finishing attachment then returns to 
starting position and the boring slide 
retracts as the platen table reverse- 
traverses, clearing the work for un- 
loading. Total floor-to-floor time is a 
fast 3.5 minutes. 


Simplimatic’s platen table permits infinite 
number of tooling arrangements using stand- 
ard slides and simple attachments. Here 
machining and Superfinishing are combined 
to save time, extra handling and secondary 
operations on other equipment. 


Ask for new Simplimatic Cat. 1159-C. 


HANDLES 300 PARTS ON ONE MACHINE WITH JETracer 


JETracer on MASTERLINE No. 4 Ram simplifies operation, improves accuracy 


Here’s how a well-known manufac- 
turer of drive line components gets 
even more flexibility from the Ram 
Type Turret Lathe—by installing a 
tracing unit to handle stepped shafts 
and difficult contours. Nearly 300 


4, First operation tooling on steel shaft. 
Note simple hexagon and square turret tool- 
ing. JETracer handles complex part of oper- 
ation. 


Group of representative parts, handled with 
similar setups. Stepped shaft at left. 


parts are handled in job lots with the 
one machine. 

Other equipment includes a hy- 
draulically operated collet chuck, 
pneumatic bar feed, a turret thread- 
ing attachment with selective gear 
box and rapid traverse to the cross 
slide for faster operation. 

This stepped shaft (shown at left) 
is a typical part, completed in two 
operations from 2” steel bar stock. 
Fed through the spindle, the material 
is located against a stock-stop on the 
first station and chucked on the O.D. 
in the collet chuck. Front square tur- 
ret tools face the end, chamfer the 
outside edge. Tools on hexagon turret 
stations 3 and 4 rough-turn two di- 
ameters. Then a single-point tool on 
the JETracer at the rear of the cross 
slide generates all steps, blends and 


radii. The part is cut off from the 
front tool post. Floor-to-floor time, 
just 2.75 minutes. 

No tooling is removed for the sec- 
ond operation. Cutting tools are re- 
set, stops relocated, and the template 
replaced. The 6%"-long partis located 
against the stock-stop, and held on 
the machined O.D. Front square tur- 
ret tools face and chamfer. Stock re- 
ducing tools on two hex turret sta- 
tions rough two diameters. The 
JETracer completes the part. F.t.f. 
time is only 2.20 minutes. 


Ram Type Turret Lathe with JETracer offers 
choice of single-point tracing, multiple turret 
tooling, or a combination of the two. Saves 
time, provides maximum accuracy. Ideal for 
wide variety of parts since flat templates 
require minimum storage space. 


TALK TO GISHOLT ABOUT MACHINE TOOL LEASING 
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Minimizes 
scrap with 8-position 
indexing fixture on 3L Saddle 


Having problems on parts requiring 
indexing of work and completion of 
machining in one chucking? Then 
you'll want to study this setup. It 
shows how Walworth Company’s 
East St. Louis, Ill., valve manufactur- 
ing plant is saving time and reducing 
scrap with a special indexing fixture 
on a MASTERLINE 3L Saddle Type 
Turret Lathe—with a gapped bed pro- 
viding 42” swing. The fixture has 
four 90° indexes, with a 744° and an 
11° index both left and right of the 
centerline. 

With minimum change-over, the 
setup shown handles over 11 differ- 
ent sizes of cast steel 2” to 6” straight 
pipeline valves, plus 2” to 8” swing 
check valves. Also, angular machin- 
ing and seating operations are 
handled on a 10” swing check valve. 
The same fixture handles all parts, 


4 Special faceplate fixture shows largest 
diameter ball ring in place. Three other 
sizes handled shown at right. 


No. 1-258 
695 


4» Close-up of indexing fixture with 6” 
valve body in position. Note movable over- 
head control panel. 


Standard tooling on cross-feeding hex turret 
performs cross-facing, straight- and angle- 
boring and recessing plus threading opera- 
tions. Note friction-type driver for screwing- 
in seat rings 5” or smaller in diameter. 


with false jaws and riser plates com- 
pensating for size changes. 


Performing all machining from the 
cross-feeding hexagon turret permits 
use of standard boring bars and fac- 
ing tools for cross-facing and reces- 
sing operations. Each end of the valve 
is faced, bored, threaded—using a 
turret threading attachment—and un- 
dercut as required. Brass seat rings 
are screwed in with a turret-mounted 
friction-type driver. The driving-lugs 
on the rings are bored out to com- 


plete the job. 


CLEVELAND WORM AND GEAR CO. CUTS FINISHING TIME 30% 


Superfinishes 1.D.’s 30% faster with swinging stone holder on 51A Superfinisher 


Here’s a job story to save for future 
reference on finishing of straight, ta- 
pered or spherical bores. It tells you 
how the Speed Variator Div. of 
Cleveland Worm and Gear Co., 
Cleveland, Ohio, handles five differ- 
ent sizes of steel ball rings at produc- 
tion rates on a Gisholt MASTERLINE 
51A General-Purpose Superfinisher, 
arranged to provide 16” swing. 


A special faceplate-type fixture is 
used for this setup. Five different di- 
ameters are machined in the face of 
this fixture and mate with the outside 
diameters of the parts handled. 


Here’s the operation: The work- 
piece is placed in the fixture, with the 
back face locating against permanent 
pins. Clamps hold the part securely. 
The Superfinishing stone is held on 
one end of a movable bar, for which 
a pivot point is provided by a bracket 
mounted on the traverse carriage. An 
offset arm on the Superfinishing quill 
gives the. base of the movable bar re- 


The Gisholt Round Table represents the collective 
experience of specialists in the machining, surface- 
finishing and balancing of round and partly 
round parts. Your problems are welcomed here. 


TURRET LATHES AUTOMATIC LATHES 


WALWORTH REDUCES TIME 30% ON 11 PART VALVE SIZES 


A movable overhead control panel 
lets the operator be close to the work 
while starting, stopping, inching and 
reversing the spindle. Accurate depth 
of cut is assured by a reverse-feed 
stop bracket on the turret carriage. 
Longitudinal feed dials simplify 
length settings for facing operations. 
F.t.f. time on the 6” valve shown is 
just 83.3 minutes. 


Direct loading of work into fixture saves 
time. Up to 27 surfaces are machined on 
some parts. Eight index positions permit com- 
pleting all work in one chucking. 


ciprocating motion, translated into 
arc motion of the Superfinishing 
stone. Result: spherical I.D.’s are eas- 
ily handled and quickly Superfinished 
to required tolerances. 

With this setup, Cleveland Worm 
and Gear Co. obtains an average 
production of 50 parts per hour for 
all five ball ring sizes. The previously 
ground surface of 20 to 25 micro- 
inches RMS is reduced to 2. 


Special faceplate fixture cuts change-over 
time. Pivoting stone holder provides simple, 
economical means of Superfinishing spher- 
ical bores. Machine can be easily changed to 
handle straight or tapered bores. 


Ask for new Superfinisher Cat. 1169-B. 


Printed in U.S.A. 


Madison 10, Wisconsin 


tad ; 


SUPERFINISHERS « BALANCERS « SPECIAL MACHINES 
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Missing Something ? 


ent 
Switch CIMCOOL 


If you’d really like to be on the ball and improve your 
score in the cost department, then you too, should 
switch to CrmcooL® S2 Concentrate. You can’t miss, 
for CIMCOOL is actually the largest selling chemical cut- 
ting fluid in the world. And, with good reason. 
CIMCOOL LOWERS COSTS because it’s longer lasting 
in machines. Therefore, it reduces downtime and cuts 
labor costs for cleaning and changing. 

CIMCOOL PERMITS FASTER SPEEDS and feeds, because 
of its chemical lubricity. It combines friction reduction 
and cooling capacity in a degree never before attained 
by old fashioned lubricants. 

CIMCOOL IS CLEANER TO USE because it doesn’t soil 
hands or clothing. It contains no skin irritants. And 
it’s safer because it leaves no slippery film on shoes, 
floor, machine or work. It can’t smoke, can’t burn, and 
virtually eliminates rancidity and foul odors. 

Three good reasons why you should switch to CIMCOOL. 
We know Crmcoo. Concentrate will keep you out of 


Cutting Fluids 


For more information fill in page number on Inquiry Card, on page 199 


Production-proved products of The Cincinnati Milling Machine Co. 


© Trade Mark Reg. U.S. Pat. Off. 


the rough every day in your plant. So call your CIMcooL 
Distributor today. He’ll be glad to give you full infor- 
mation on all the advantages of CimcooL Concentrate 
as well as details on the entire family of CIMCOOL 
Cutting Fluids. 
Or contact us direct and we'll have one of our Cincin- ° 
nati Milling trained machinists call on you—without 
cost or obligation, of course. Write, wire, or telephone, 
Sales Manager, Cincinnati Milling Products Division, 
Cincinnati 9, Ohio. 


CIMCOOL CUTTING FLUIDS 


CIMCOOL $2 Concentrate—The famous pink fluid which still 
covers 85% of all metal cutting jobs. Effective, economical 
and clean. 

CIMPLUS —The transparent grinding fluid with exceptional 
rust control. Also used for machining cast iron and as a 
water conditioner with Crmcoo.L Concentrate. 

CIMCUT Concentrates (AA, NC, $S)—-For jobs requiring oil- 
base cutting fluids. Added to mineral oils, they give econom- 
ical mixes for higher speeds and feeds. 

CIMCOOL Tapping Compound—Permits the use of highest 
tapping speeds and increases tap life amazingly. 

Also, CIMCOOL Bactericide and CIMCOOL Machine Cleaner. 
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for 100% of all metal cutting jobs. The Answer is Pink! 
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The Answer is Pink! 


Niagora Model 1010 shearing 16 gage safety plate for operator's platform of Pneumatic Compactor. 


power 


America’s most complete line of presses, press brakes, shears, she ars 
other machines and tools for plate and sheet metal work 
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“high accuracy 


speed” 


...sums up Seaman-Andwall’s experience 


Wisconsin manufacturer of road construc- 
tion machinery uses Niagara Underdrive 
Power Squaring Shears to assure high 
quality and peak production. 


Hard at work on America’s highways, Seaman- 
Andwall compactors, rollers and other machines are 
opening the way to faster, safer travel. 

Meanwhile, hard at work in the Seaman-Andwall 
plant, a Niagara Power Squaring Shear is opening 
the way to faster, more economical production. 

“With Niagara’s Shear in operation,” says 
Seaman-Andwall, “we are able to cut 3 to 5 tons of 
steel per day. The Niagara Shear gives us a high 
quality of accuracy with the utmost in speed and 
performance.” 

Seaman-Andwall is one of numerous plate 
and sheet metal fabricators who are making Niagara 
their choice for power squaring shears. And with 
good reason! 


See Niagara Shears at work in plants across the 
nation. Observe every feature, every detail. Learn 
why Niagara Shears can do the most for you. 
74-pages — 141 revealing photographs and 
illustrations! 19 job photo reports! Specifications 
for 59 standard models. (Capacities: 16 gage to 

1” mild steel. Cutting lengths: 4 to 20 ft.) 


USE THIS COUPON FOR YOUR 
COPY BY RETURN MAIL 


For more information fili in page number on Inquiry Card, on page 199 


with Niagara Power Squaring Shears 


LEARN ALL ABOUT NIAGARA SHEARS 
IN THIS PICTURE-PACKED BULLETIN 


WHEN IT COMES TO ACCURACY, Niagara’s positive, 
power-actuated self-compensating holddown 
contacts work with low impact, grips metal securely. 
Rigid, fully closed box section construction of bed, 
crosshead, holddown and housings resists all stresses 
with minimum deflection. Gaging facilities are 
ultra-accurate. Cutting within micrometer toierances 
is assured. 


WHEN IT COMES TO SPEED, more working strokes per 
minute, plus instant engagement of Niagara’s 
exclusive sleeve clutch assure more cuts per hour. 
There’s no need to adjust knife clearance for 
different thicknesses — holddown feet are self- 
compensating. Fully visible cutting line, ease 

of operation and quick-setting gages further boost 
hourly output. 


WHEN IT COMES TO STAMINA, Niagara Shears are 
built to stand up on the toughest jobs. Simple design 
and minimum number of parts cut costly repairs. 


Vital drive components operate in a sealed 
bath of oil. 


NIAGARA MACHINE & TOOL WORKS, BUFFALO 11, N. Y. 
Send your new Bulletin 69G on Niagara 
Underdrive Power Squaring Shears. 


NAME TITLE 


COMPANY 


ADORESS 


cirTy ZONE 


STATE 
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Look ot New Britain's 


new automatic 
bar machines 


The widest range of spindle speeds 
among machines of comparable ca- 
‘S) pacity and accuracy. 


Look ot New Britain's 


exclusive 
chucker arms 


All the ruggedness of a cross slide, 
but with two-way motion for cut- 
ting O.D.’s, I.D.’s, tapers and radii 
and for recess boring, in addition to 
facing cuts. New Britain-Gridley 
Machine Division, The New Britain 
Machine Company, New Britain, 
Connecticut. 


\ | 
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Look at New Britain's o 


new cross slide 
arrangement 


Independent radial cross slides in 
all positions, providing maximum 
clearance for more cross slide 
operations. 


Look at New Britain's 


open-end 

chucker design 

{ 


Greater accessibility for all applica- 
tions and particularly well adapted 
to automatic handling of pieces. 
New Britain-Gridley Machine 
Division, The New Britain Ma- 
chine Company, New Britain, 
Connecticut. 


ASS 


4 
ee Automatic Loading on 
° + 
4 
0.0 
® ° This basic optional feature can 
| 2 77 make money for you whether you 
n are working with forgings, bar 
2 ae lugs, or bar stock. 
> slugs, or bar stoc 
—. 
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Look ot New Britain's 


When you are working to tenths 

there is no substitute for the posi- 

: ; tive tool control that only precision 

cams provide. New Britain-Gridley 

Machine Division, The New Britain 

Machine Company, New Britain, 
Connecticut. 


Ae | | 
— 
aa 


Look ot 
Single Point Tooling on 


New Britain +GF+ 


Outproduces gang tooling setups by 
reducing tool change time practi- 
cally to zero, and by cutting at max- 
imum speeds and feeds for tool 
efficiency. 


Look ot New Britain's 


simple approach 
to problem pieces 


Low cost per piece is inherent in 
New Britain Precision Boring Ma- 
chines because of their simplicity, 
versatility, speed, repetitive accu- 
racy and inexpensive tooling. New 
Britain-Gridley Machine Division, 
The New Britain Machine Com- 
pany, New Britain, Connecticut. 
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SPEED PRODUCTION 
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WITH “BUFFALO” MACHINE TOOLS 


The completeness of the “Buffalo” machine tool line enables you to select the 
exact units you need to fit your production and maintenance needs. Shown on 
this page are only three of the many items in the complete line. Also bearing 
the reliable “Buffalo” name are individual lines of drill presses, bending rolls, 
wrapping rolls, punches and mill shears. For the full story on how “Buffalo” 
machine tools can perform your 
operations better, faster, more 
economically, contact your near- 
est ““Buffalo’’ machine tool 
dealer. Or, write us direct, out- 
lining your needs. 


“BUFFALO” "RPMster” 


The ‘‘RPMster’’ brings you 
unmatched versatility and smooth- 
ness for all your drilling, reaming 
and tapping operations. Convenient 
controls in the head give you quick, 
easy speed changes from 100 to 3000 
RPM. New gearless drive 

provides an absolute 
minimum of vibration 
at all speeds. Write 
for Bulletin 3967. 


“BUFFALO” 
UNIVERSAL 
IRON WORKER 


“BUFFALO” 
BILLET SHEARS 


Available in 11 sizes, these sturdy 
shears handle rounds, squares and 
flats in a variety of sizes. They’re 
fast. The smallest size shears 
thirty 2\%4” rounds, the largest 
six 10” rounds per minute. Each 
cut is clean and square — no 
smearing to conceal porosity. 
Shear penetration is only 3/16”, 
assuring a neat, accurate vertical 


This versatile ma- 
chine cuts, punches, 
notches, shears, 
slits, copes, miters 
—without changing 
tools. Angles, tees, 
channels, bars, flats — it takes them all 


fracture. Quality output matches speed in stride. Massive electrically welded steel plate frame 
of shearing. For full details, write for insures a long life of dependable operation. Write for 
Bulletin 3295-C. Bulletin 360. 


feature the famous "'Q”’ 


Factor — the built-in Quality BUFFALO FORGE COMPANY 


which provides trouble-free 440 BROADWAY * BUFFALO, N.Y. 
satisfaction ) long life. Canadian Blower & Forge Co., Ltd.. Kitchener, Ont. 
DRILLING PUNCHING SHEARING BENDING 
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Pull 


Molded, rigid plastic inserts in dowel holes now 
provide greater accuracy in mounting. 


| 


Dowel pins of different diameter in steel wheel must 
match holes in disc. 


Gardner TRU-LOK eliminates run-out and vibration 
caused by off-center mounting. Disc can be bolted to 


steel wheel only in position established at time of disc 
manufacture. 


2ND. POSITION 1ST. POSITION 6TH. POSITION 


3RD. POSITION 


Acme-Gridley BASIC DESIGN Saves Time in 
At Tappet set screw, produced in England on | 
ond—performed in 7 seconds machine time. | | 


Front view of tooling zone, showing threading attachment (Acme-Fette Thread Rolling 
: Head) in the third position, rolling 7%s—20 threads on end of work piece. 


4TH. POSITION 


INDUCTION HARDEN 
RADIUS END 


5TH. POSITION 


CUTOFF & PICKUP—TURN— 
SLOT REAR 


| ~ Gh ef, 
4 
| 
& FORM REAR 
ROLL THREAD & 
FORM VEE GROOVE 


... Where there’s work to be done and time to be saved... 


thows Qn Hn 


Regardless of whether they are “‘made in Britain’, 
“made in Germany’’, or “made in the U.S. A.”’, 
Acme-Gridley Automatics all speak a universal 
language—greater and more accurate production. 

Wherever reduced production cost is the goal, 
the same basic ruggedness, the same wide-open 
tooling zone with the same distinctive tool-slide 
arrangement that encourages ingenious tooling on 
an Acme-Gridley in Detroit, challenges men’s 
minds in Jaipur! 

A recent example is this tappet screw, produced 
on an Acme-Gridley which was built by our licensee 
BSA Machine Tools Ltd.,of Birmingham, England. 

A unique combination of three operations nor- 


mally considered “‘secondary”’’, with seven others 
in the primary setup, eliminated costly extra han- 
dling and equipment. In addition to normal ma- 
chining, the piece was induction hardened, threads 
were rolled on, and the piece was picked up, turned 
around and slotted—a total of 10 operations in 7 
seconds. 


This is typical of the way the Acme-Gridley 
principle of circumferential automation eliminates 
secondary handling —all over the world. It’s what 
we mean when we say, “where there’s work to be 
done, and time to be saved, there’s an Acme-Gridley 
to do it!’ 


Detail of induction hardening device, showing quench oil reser- 
voir and automatic metering valve for hardening radius end of 


ftappet screw. 


INDEX... to lower 
machining costs... 


Detail of rotating pickoff attachment which picks off piece following cutoff 
in fifth position, rotates 180° so that piece can be slotted by saw (at left) 
in the sixth position. 


THE NATIONAL ACME CO. 


| 179 EAST 131ST STREET 
CLEVELAND 8, OHIO 


Sales Offices... Newark, N. J... . Detroit, Mich. ... Chicago, lil. 
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ft’s wasteful to pay for quality 
you don’t need. It’s negligent to 
pay for quality you don't get. 


From the simplest steel-cage 
type to the finest segmented- 
retainer type, Rollway “commer- 
cial grade” Tru-Rol Roller 
Bearings incorporate as closely 
as possible design and construc- 


Retainer Operation 


Retainer Construction 


den reversals? 


Cutaway view of Rollway Tru-Rol® segmented-retainer roller bearing 
. . one of three distinct types of Tru-Rol bearings available. 


[] Is the retainer roller-sup- 
ported, to reduce sliding friction? 


[_] Is the retainer strong enough 
to withstand shock loads and sud- 


(A Rollway segmented-type steel 
retainer, such as that illustrated, 
is the strongest, most durable 
available in commercial grade 
bearings.) 


Why should you pay 


for top quality in “Commercial Grade” 
Roller Bearings... AND NOT GET IT? 


tion principles found normally 
in a Rollway maximum-type pre- 
cision bearing. 


Take the segmented-type Tru- 
Rol for example. Each deep- 
section separator segment is 
formed to fit the curvature of the 
roller. Each roller has a separator 
segment to keep it in accurate 


Roller Spacing 
—] Are all rollers equally sepa- 
rated, or do some rub against each 
other in opposed-motion friction? 
[_] Are rollers distributed evenly 
to prevent “pulse” and vibration? 


Roller Construction 
[] Are the rollers crowned for 
optimum load distribution? 


For Top Quality in Every De- 
tail Buy Tru-Rol and Be Sure! 


alignment. And each roller is 
crowned to distribute load evenly 
along the full length of the roller. 


That’s a lot different from 
small-diameter, unground spacers 
staggered at unequal intervals, 
resulting in rollers rubbing in op- 
posed-motion, and non-uniform 
roller distribution that can set 
up out-of-balance vibration and 
“pulse”. 


Let a near-by Rollway Service 
Engineer consult with you on 
your bearing problems. No 
charge. No obligation. Just write 
us. Rollway Bearing Co., Inc., 
Syracuse, N. Y., manufacturers of 
a complete line of radiai and 
thrust cylindrical roller bearings. 


ENGINEERING OFFICES: SYRACUSE * BOSTON * CHICAGO * DETROIT * TORONTO * PITTSBURGH * CLEVELAND * MILWAUKEE * SEATTLE * HOUSTON * PHILADELPHIA * LOS ANGELES * SAN FRANCISCO 


Check Lid AND BE SURE! 


> 


ROLLWAY 
ROLLER BEARINGS 
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Edlund 2F Drilling Machine 
in use at Pratt & Whitney 
West Hartford, Conn., 
drilling, reaming and 
tapping precision parts. 


Edlund Model 2F Drilling Machines 


PRATT & 
WHITNEY 


Pratt & Whitney, famous manufacturer of machine tools — Jig Borers, Keller 
Machines, Gages and Cutting Tools, uses Edlund Drilling Machines to assist in the 
production of precision parts. 


Production Line of 

Edlund 2F Drilling Machines 

at Pratt & Whitney featuring — 
Power Table Lift 


Modern features — 
Flexibility of infinitely variable speeds @ Rugged construction for sustained 
accuracy typical of Edlund; @ No Loss of Production Time Changing Belts 


or Gears. Extra Spindle Travel 


For complete information and specifications about Edlund Model 2F Drilling Machines 


Reversing Motor Tapper 
for your jobs, write for Bulletin 1 40R. 


: EDLUND REPRESENTATIVES IN MAJOR CITIES 


EDLUND 


COMPANY 
Cortland, New York ; 


TIMKEN “ZERO-PRECISION” 
TAPERED ROLLER BEARINGS 
assure precision performance 
and long accuracy life. 3 V- 
belts drive spindle, up to 11/2 
HP motor. 


FLAME HARDENED BED WAYS 
— a long-service-life feature 
that is stondard equipment at 
no extra cost. 


VARIABLE SPEED COUNTER- 
SHAFT increases production on 
all operations requiring a vari- 
ety of spindle speeds. Any 
speed between 35 to 270 RPM 
and 210 to 1600 RPM is in- 
stantly available. Brake permits 
instant stops, starts, 
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HERE'S PROOF OF PERFORMANCE: 
“The Clausing 5400-series 
lathes are dependably accu- 
rate and have more stamina 
than other lathes of P 
rable size. They're the biggest 
lathe value we've found to 
date!"’ 


ELRA CORPORATION 


“Dependably accurate = have more stamina, 


CLAUSING 5400-series LATHES 


are the biggest lathe value we’ve found” 


This reaction to Clausing 5400-series 1234” lathes is typical of reports from 
users everywhere. Here are a few reasons why — 

“‘Dependably accurate’’— Heavy spindle turns on Timken ‘“‘Zero-Precision”’ 
tapered roller bearings. Bed ways are flame hardened, precision ground. 
Automatic apron has oil bath lubrication. Accuracy is verified by test 
report with each lathe. 

“‘More stamina’? — Has massive bed, headstock, apron, tailstock — forged 
steel spindle —- three V-belts driving spindle pulley — heavy-duty variable 
speed drive. More “‘beef” throughout. 


Get all the facts, compare, and you, too, will find Clausing “the biggest 
lathe value!’ 


FOR FREE LITERATURE 


CLAUSING DIVISION 


ATLAS PRESS COMPANY 
2-108 N. PITCHER ST., KALAMAZOO, MICHIGAN 


For more information fill in poge number on Inquiry Card, on page 199 


| 
3 
" : 
— 


‘ ’ Any time your parts require machining more than 
Nat C 0 Nat ur als one hole—drill, bore, face or tap—it may an bea 


“‘Natco Natural.”” Your standard Natco will produce 


Cost-Cutti ng Wa ys substantial savings in a surprising number of situations, 
even in small job-shop lots! Call in your nearby 

You Can Use Natco field engineer; he’ll tell you in short order 

Standard Multi- Spindle Natcos whether you’ve got a “‘Natco Natural” there. 


Multiple Drilling 
Operations 
Two Part-faces 


130 parts per hour—4-position rotary table. Posrrion #1: 
Unload finished part, transfer half-finished part, load new part. 
PosiTioN #2: Drill 4 holes, Face A. Drill and countersink 2 holes, 
Face B. Position #3: Drill 1 hole, ream 2 holes, Face A. Drill 1 hole, 
Face B. Position #4: Trepan I hole, Face B. 


65 parts per hour-stationary fixture with 5 work t 
locations. Operator transfers parts after each stroke. One part 
completed per stroke. 


40 parts per hour-—straight-line indexing. After 
every 3 strokes, operator unloads finished part, transfers —— 
half-finished part and loads fresh part. 


23 parts per hour-tumble-type fixture. Operator 
transters and tumbles fixture trom one position to the next. 
One part completed every five strokes. 


Standard multi-spindle Natcos range trom 1 hp, 10-spindle machines to 50 hp machines with up to 72 spindles. Spin- = 
dles in standard Natcos are driven through universal joints and located by either adjustable arms of bored slip plates. 


National Automatic Tool 6« 


Richmond, Indiana 


Multi-spindle drilling, boring, facing & tapping machines. Special machines for automatic production. 
Call Natco Offices in Chicago, Detroit, New York, Buffalo, Boston, Philadelphia, Cleveland, Los Angeles; distributors in other cities. 
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That’s right! The Oliver Template Tool Bit 
Grinder sharpens single point tungsten carbide, 
high speed and stellite turning tools . . . dupli- 
cating exactly all original flats and radii every time 
the tool is ground . . . in one simple, efficient 


grinding operation. 


- How is it done? Well, as you can see from the 
drawing above the answer lies in “template control.” 


The template at the top of the specially designed 


OLIVER TEMPLATE TOOL BIT GRINDER 


Precision Duplication 


in |ONE| operation 


tool holder is a twice size replica of the tool being 
ground. The tool, securely held at mid-point in the 
holder, contacts the wheel and is ground until the 
template touches the template stop. In this manner, 
the tool is ground to the exact profile of the tem- 
plate. The entire operation is performed in seconds, 
easily, accurately on one machine . . . a machine 
that pays for itself by reducing your tool inventory 
and eliminating lost production time and tool 
breakage. 
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The Oliver Template Tool Bit Grinder has a 20° wheel that 
grinds turning tools up to 1)9" wide by 134" high, from 0° to 
20° clearance . . . and to any predetermined contour or angle. 


Outstanding among the Oliver Tool Bit Grinders’ many ad- 
vantages is ease of operation. Positive “template control” 
assures duplication of the tool shape in relation to the shank 


The unit is self-contained in that it performs the complete 
grinding operation as well as template production. All working 
surfaces are hardened and ground steel and surfaced with 
tungsten-carbide where necessary to assure long life. A unique 
feature of the unit is the tool holder which permits an even. 
easily controlled tool pressure against the od ae It’s an iron 
frame—supported at its lower end by a ball and socket joint 
with a template at the upper end giving the operator a 2 to 1 
leverage. 


More OLIVER of ADRIAN Tool Grinding Equipment 


making all tools of a kind exactly alike. A clearance setting 
gauge determines the correct amount of metal to be remov ed. 
A plentiful supply of water, both through the wheel and on 
the tool. insures against overheating. T he Oliver 20° Template 
Grinder will remove metal . . . both high speed and tungsten- 
carbide . . . at a speed unmatched by any other single point 
tool bit grinder currently on the market. 


ACE TOOL and 
CUTTER GRINDER 


Universal—grinds 
milling cutters, other 


DIE MAKING 
MACHINE 


Produces dies, gages, 


FACE MILL 
GRINDER 


Completely automatic. 


No. 510 DRILL 
POINTER 


Semi-automatic. For 


DRILL POINT 
THINNER 


For low cost reclaim- 


cams, templates, strip- 
per plates, etc. at 
greatly reduced costs. 
5 designs in 2 tvves. 


A machine tool designed 
for accurate grinding. 
Wheel dressed with 
every stroke. 


drills 14” to 3” in dia- 
meter. No. 21 bench 
models available for 
size 44" and smaller. 


ing of drills. Corrects 
off-center and_ too- 
thick webs and out- 
of-index cutting edges. 


cutting tools. Espe- 
cially suited to grind- 
ing tungsten carbide. 


Drill Pointer 
(_] Face Mill Grinder 


[_] “Ace” Universal Tool 
and Cutter Grinder 


Literature only 


Die Making Machine 
(] Drill Point Thinner 


(_] Template Tool Bit 
Grinder 


Quotation requested 


OLIVER ADRIAN 


OLIVER INSTRUMENT COMPANY 
‘Adrian, Michi 


STREET__ 


CITY. 


1410 E. hes 


—— Ss 
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/ Just check the coupon for literature on the OLIVER of 
|. 


Here's the way 
to MODERNIZE your 
Forge Shop 
Economically - Quickly 


For quick modernization at a minimum cost, 
investigate the possibility of fitting Ceco-Drop 
upperworks to your present board 

drop anvils and foundations. 


You can have the benefit of all the advantages 

and exclusive features of the Ceco-Drop 
without being involved in the time and expense 
of replacing the anvil or disturbing the foundation. 


With the Ceco-Drop upperworks, you'll have 
improved production rates, economies in 
operation and operator satisfaction that 
will well repay the investment. 


Write or phone us. 


CHAMBERSBURG ENGINEERING COMPANY . . . . . . . + #CHAMBERSBURG, PA. 


CHAMBERSBURG 


THE HAMMER BUILDERS 
AUTOMATIC FORGING 
CECO.DROF STEAM DROP CECOSTAMP RD DROF PACTER RAT FLAT DIE PNEUMATIC TRIMMING 
3 SINGLE FRAME DOUBLE FRAME SELF-CONTAINED PRESS 
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AUTOMATIC FEEDS of various types can be easily 
applied to TAREX Automatics as they are designed to 
mount feeds in almost any position . . . including the front 
and rear slides or in the oblique position; also at the rear 
of the turret as well as to feed parts through the headstock. 
All provision has been made for mounting of automatic 


feeds as well as other auxiliary attachments. 


OLBROOK & | TENDERSON, INC. 


292 Madison Avenue, New York 17, N. Y. 


For more information fill in page number on Inquiry Card, on page 199 MACHINERY, February, 1958 49 
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When large parts must be ground 
to total tolerances of .0O05” or less...» 


THOMPSON GRINDERS WITH THE NEW 
HYDRA-COOL HYDRAULIC SYSTEM SOLVE THE PROBLEM! 


Here’s the Complete Story: 


GRINDER: Thompson Type CXV 
36” x36”x 120" with horizontal 
and vertical heads. 


PART: 118” way for Michigan 
Tool Co. Roto-Flo Spline Roller, 


RATE OF TABLE 
TRAVEL: 100 ft./Min, 


MATERIAL 
REMOVED: .065”, 


METAL: Flame hardened Ductile 


Iron. 
WHEEL: 20x4x12 H Grade. 
SCRAP LOSS: None. 

GRINDING TIME: 3-4 hrs, 


Machine ways up to 118” for The Michigan Tool Sompany’s Roto-Flo Spline 
Rollers must be ground to .0005” total tolerance. “Heat distortion, caused by 
hydraulic heat, became a critical problem in achieving this tolerance. 


During the three months of operation since the installation of Thompson’s 
new Hydra-Cool Hydraulic System*, these long ways are being ground to 
consistent .0003”-.0004” total tolerances. Heat distortion is eliminated. 
Scrap loss is reduced to zero. Grinding time is greatly reduced. 


THOMPSON GRINDERS WITH THE NEW HYDRA-COOL HYDRAULIC 
SYSTEM MAY BE THE ECONOMICAL SOLUTION TO YOUR 
GRINDING PROBLEM. WRITE TODAY FOR FULL PARTICULARS. 


Hydra-Cool also offers you these exclusive advantages: 


®@ Heat damage to hydraulic seals, valves, controls and pump is eliminated. 


@ Break down of additive-type hydraulic oils is prevented—sludge will not 
form in the Hydra-Cool System. 


@ Lengthy warm-up periods are eliminated. 


@ Power costs are greatly reduced. 


Hydra-Cool is standard on all Thompson surface grinders 
40 inches and up in work length AT NO EXTRA COST. 


THE THOMPSON GRINDER CO., Springfield, Ohio, U. S. A. 
*Pat. Applied For “Keep THOMPSON in mind for that daily grind" 
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**He’s the kid that suggested we switch to MX” 


A switch to USS Free-Machining 
MX Steel can have some remarkable 
results. Your production rates will 
take a jump—increase up to 50% or 
more depending on the job... your 
tools will last longer, often twice as 
long . . . machine down time will be 
reduced ... your parts will have 
cleaner, sharper finish . . . dimen- 
sional accuracy will be easier to 
maintain . . . you'll have fewer re- 
jects. 

And, because MX sells at the same 
price as regular screw stock grades, 
your production costs will be lower. 


Hundreds of progressive shops 
that have put this faster-cutting 
screw stock to work have proved this 
to be true. Based on the cost reduc- 
tions they report, which average be- 
tween 10 and 15% and have some- 
times run as high as 42%, we feel 
confident that MX will cut the cost 
of any part you now machine from 
regular screw stock. The more ma- 
chine work required, the greater your 
savings will be. 

USS Free-Machining MX Steel 
has been successfully machined at 
speeds up to 350 SFM. It is produced 


in all the popular screw stock sizes 
and is available in both Bessemer 
and Open Hearth grades. You can 
buy it in cold-finished form from 
your regular supplier, either as 
“MX” or under his own identifying 
trade name. In hot-rolled form, MX 
is available through our nearest sales 
office. Why not give it a try? 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 
UNITED STATES STEEL SUPPLY DIVISION 
WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


More parts... better parts... at lower cost per part 
—Wwhen you do the job with free-machining 


> TATE S 


For more information fill in page number on Inquiry Card, on page 199 


MACHINERY, February, 1958—51 


; 
X 
. 


Typical Shapes Produced by ACME Single Blow Forging Machines 


BLOW FORGING 


AT 


e One man operating this ACME 
single blow solid die forging machine 
is producing 135 one inch hard 

steel balls per minute from 11/16” 
stock. Automatic feed rolls carry 

bar stock at proper speed for 
maximum efficient operation. 
Adequate safety devices prevent 


jamming of the die. 


ACME solid die forging machines 
are rated according to the size ball 


they will forge. Machines are built 


from 1” to 5” capacity. 


Complete information is given in Bulletin SB-57. 


XA 


inpustRy 


The HILL ACME Compan 
1207 W. 6Sth STREET + CLEVELAND 2, OHIO 
Manufacturers of: “ACME” FORGING © THREADING © TAPPING MACHINES @ “CANTON” ALLIGATOR SHEARS e BAR-BIELET ‘SHEARS 

“HILL” GRINDING & POLISHING MACHINES © HYDRAULIC SURFACE GRINDERS © “CLEVELAND” KNIVES @ SHEAR BLADES 
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have out-performed competition by... 


ol month-in-month-out production record 
of one finished part each 44 seconds... 


2, setting minimum production downtime records . . . 


83 record-breaking cost efficiency per part! 


two exclusive features why BUHR ECONOMATICS 
consistently set such records... 


1 Automatic unloading of work piece— 


Hydraulically-operated work-holding fixtures 
automatically unclamped .. . unloading device 
mechanically ejects parts, directing them to 
storage area. 


2 Honed gears— 


to provide smoother-running heads... . lengthen 
gear life...reduce frictional loss in horsepower. 


MACHINE TOOL CO. 
ANN ARBOR, MICHIGAN 
Solidly Engineered © Precision Built + for World's Leading Manufacturers 


Symbol of Production Dependability 


Bes 
— 
| | | | 
> PART—A TIVE CONNECTING ROD C 5 
" 


| | to help you beat today’s 
toughest competition .. . 
BUF and SIDNEY otter 


pace-setting exclusive 


features like these... 


in your heavy-d ty 
automation == -#==metalworking 
machinery... lathes. 


4 


honed gears herringbone gears 


multiple-spindie 
heads 


; 
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1 by easier, quicker operations due 
to such exclusive features as Sidney 
Pre-Selective Spindle-Speeds ... 


single direct-reading dial with 32 
automatic speed-changes... 


2 by extra long-lasting basic con- 
struction such as Sidney’s exclusive 
Herringbone-Geared Headstock . . . 


complete anti-friction bearing con- 
struction with automatic pressure 
lubrication ... 


3 by manufacturing methods and 
quality control which . . . on their 
record . . . have been the finest for 
dependable, efficient precision 
workmanship! 


SIDNEY MACHINE TOOL CoO. 


Wholly owned subsidiary of Buhr Machine Tool Co. 


To meet today’s competition, investi- 
gate SIDNEY LATHES! Your phone 
call, wire or letter will bring a per- 
sonal call and full particulars! 


SIDNEY, OHIO 


your com pet tive position by... | 

how 
accomplish this... 
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BOSTOW,... STANDARD STOCK 
transmission components 
"Save design time 
.-ekeep our costs at 

lowest level’’ 


BOSTON Gear now offers more products than 
ever to meet any drive need, quickly obtainable 
“off-the-shelf” from local stocks. Your BOSTON 
Gear Distributor will help you simplify planning, 


CALL 
YOUR 


DISTRIBUTOR 


— STANDARD STOCK GEARS ——— SPROCKETS & CHAIN -—————— 


TAPERED BUSHINGS 


SPEED REDUCERS 


RATIOMOTORS FLANGED -REDUCTORS 


For more information fill in page number on Inquiry Card, on page 199 


THIS SPECIAL MACHINE, (above) is built by the Eraser 
Co., Inc., for automatically stripping and soldering fuse 
plug lead wires. It requires the highest standards of pre- 
cision and performance in all components. Assembly 
includes BOSTON gears, rack, pillow blocks, pulleys, 
sheaves, and bushings, — also the BOSTON Ratio- 
motor shown at the right. Manufacturer says — “In de- 
signing special machines, we use standard stock parts 
wherever possible. They save design time and keep our 
manufacturing costs at the lowest possible level.” 


THIS DRIVE for a rotary nylon bristle brush (left) is a 
component of an over-feed device for tentering frames 
made by Marshall & Williams Corp. This manufacturer 
of textile finishing equipment knows the many advan- 
tages of “Design around BOSTON Gear”. The standard 
gears (laminated phenolic), sprockets, chain, and pillow 
blocks used are all supplied from local Distributor’s stock. 


Design around BOSTO 
from simple drives to full automation — 


and show you how to get the maximum benefits 
from standardization — in lower costs, in easier 
maintenance, in simplified servicing. Boston Gear 
Works, 65 Hayward Street, Quincy 71, Mass. 


7124 STANDARDIZED PRODUCTS 
OFF-THE-SHELF — AT FACTORY PRICES 


For neorest Distributor | 
LOOK UNDER “GEARS” 
the 


"Yellow Pages’ 


J 
— 
| | 
— 
BEARINGS 
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From the carburetor body to the lock cylinder . . . the 
bearing race to the hammer head . . . would just be a 


variety of parts —- except for one important advantage 
in common: 


the drilling and tapping operations were completed 
faster, at lower cost per operation, with unvarying ac- 
curacy — in every single part — because an automatic 
Kingsbury machine did them. 

This can mean a distinct manufacturing advantage to 
you, if you have high production drilling, tapping, ream- 
ing, spot facing, light milling and similar operations to do 
on your parts. You can do them at the rates you need, at 
the lowest practical cost, month in and month out, on a 
indexing automatic. 

““Kingsbury jobs” — as the automotive and appliance 
industries frequently call them — are typically done in 
this manner: The manufacturer sends Kingsbury a print 
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Parts made by almost every industry 
have holes made by a KINGSBURY 


(or sample) of his part, specifying operations and the 
production rate required. Kingsbury then incorporates 
the appropriate standard operating units, base, indexing 
unit and drive, to build an automatic drilling and tapping 
machine to do what the customer wants, at the rate he wants. 
Test runs by Kingsbury before shipment, and delivery of a 
fully tooled machine ready to produce, provide positive 
assurance that performance will match production 
requirements. 

Whether you make automotive, plumbing, hardware, 
machine, electrical appliance or some other kind of 
parts, investigate the production and cost benefits in 
doing the drilling and tapping on a Kingsbury. Send your 
requirements and questions to Kingsbury Machine Tool 
Corporation, Keene, N. H. 


KINGSBURY 


INDEXING AUTOMATICS 
for high production drilling 
and tapping 
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Why the Die Designer Prefers 


He can specify Producto with complete confidence 


The die designer likes to specify Producto die sets 
on his blueprints because they are a nationally- 
accepted “brand: They're easy to get anywhere... 
and delivery is prompt. 

He favors Producto because he knows he never 
has to compromise his die design. Even if the die 
layout is a little unusual, he will be able to select 
a die set to accommodate it from Producto’s wide 
range of thicknesses and styles. 

He also knows Producto has the equipment that 
can cut his tooling costs by letting him adapt his 
sets to a more economical basic design. Only 
Producto offers him complete foundry, pattern- 
making, welding and machining services for his 
special requirements. 

The die designer recognizes Producto’s Qwik- 
Fit Guide Pins as an important new feature that 
die makers want. He specifies them because they 
save up to 75% of the time normally required for 
die set assembly atid disassembly. 

The die designer likes to use Producto’s new 
catalog, the industry's most practical tool. His die 


Wherever die sets are used 


layout is simplified when he uses Producto die set 
templates. And Producto provides him with cost- 
saving ideas in the DIE SET DIGEST. 

Most important, he can depend on consistent 
Producto die set accuracy to transfer from the 
drawing board to the press the precision and in- 
genuity of his die design. 

Yes, the designer has found that Producto die 


sets justify his confidence in specifying Producto. 
You will, too. 


TWO FREE AIDS to 
more ecenomical, effi- 
cient use of die sets are 
available from Pro- 
ducto. All-new CATA- 
LOG NO. 11 makes 
ordering and selection 
job easy. DIE SET DI- 
GEST gives valuable 
tips for designers, 
builders and users of 
dies. Write for them 
today. 


THE PRODUCTO MACHINE COMPANY 
985 Heusatonic Ave., Bridgeport 1, Connecticut 


ODUCT'O 


es MORE WITH PRODUCTO PRECISION DIE SETS 
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Ingersoll Close-Bladed Shear Clear Face Mill for high feed rates on production equipment. 


is This Good Blade Life ? 


The answer is “‘yes’’ only if a maximum number of parts were 
produced. If the blades were badly chipped and only used a 
few times, it was a costly operation. 
This is only one of the factors which determine tool costs 
in your shop. 
To develop the lowest milling costs requires a complete 
study of feed rates, cutting speeds, finish requirements, depth 
of stock and when to change cutters. It’s part of our service 
to work with you in considering these and other factors before If you do not have a copy of this book, 
recommending any cutter. write us and we will send you one. It 


. i describes in detail the complete line of 
We will welcome an opportunity to tell you more about 


Ingersoll inserted blade milling and 
this service. Write: boring tools. Ask for Catalog g¢66B 


CUTTER DIVISION 


THE INGERSOLL MILLING MACHINE COMPANY 


SOS FULTON AVENUE 


ROCKFORD, ILLINOIS 
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tocco’s VERTICAL 


Typical rotor for 
TOCCO bi-fre- 
quency motor-gen- 
erator set. 


For more information fill in page number on Inquiry Card, on page 199 MACHINERY, February, 1958 57 


Hi-Frequency 


First with Vertical MG Sets —TOCCO* 


In 1943 TOCCO designed and built the first vertical motor-genera- 
tor sets for furnishing hi-frequency power for induction heating 
applications. Now with fifteen years of continuous production ex- 
perience, we are far and away the world’s largest supplier of these 
units. Over 1000 are now in service. 


Advantages of TOCCO Vertical MG Sets 


The large TOCCO vertical type motor generator set has numerous 
advantages over conventional horizontal type sets. Vertical con- 
struction permits the use of very large bearings and also minimizes 
the hazard of major damage to the set in the unlikely event of a 
bearing failure. Longer bearing life is achieved due to lower pres- 
sure and uniform loading of the bearings. Maintenance is greatly 
simplified because the rotor can be 
removed vertically with a simple hoist. 
Anti-vibration mountings between the 
base and the MG rotor-stator assem- 
bly practically eliminate vibration. 
No special foundations are needed. 
Lastly, TOCCO’s vertical design cuts 
necessary floor space to less than one- 
half the area required by horizontal 
motor-generator sets. 


Only Time-Tested 
Vertical MG Sets—TOCCO 


There are over a thousand TOCCO 
vertical MG sets in actual service 
TODAY—more than all competitive 


horizontal makes combined. Write TOCCO vertical MG 
us for descriptive bulletin giving full sets are enone in sow 
details on the advantages and con- 
struction details of TOCCO vertical 10,000 c.p.s. 

MG sets. 


THE OHIO CRANKSHAFT CO. 
Dept. M-2, Cleveland 5, Ohio 


Please send copy of ‘““‘TOCCO Hi- 
Frequency Motor-Generator Sets.” 


Name 


Position 


Company 


Address. 
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THE OHIO CRANKSHAFT COMPANY -------, 

U. S. Pat. Olt. City____— | 


HORIZONTAL AND VERTICAL 


BUILT TO U.S. STANDARDS BY 
EUROPE’S FINEST CRAFTSMEN 


The finest old world skills build life-long precision 
into these shapers assuring dependable production 
( to the most exacting tolerances. Sound engineering 
standards and modern design are combined in these 
shapers offered at low initial cost. 


5” VERTICAL 


ES-26 UNIVERSAL 


Chomienne Vertical Shaper— 
5” stroke, with 1242” rotary table, automatic 
lubrication, power feed. A real time-saver for VMA Shapers—standard and production models . . 14” to 28” stroke 


accurate machining of irregular shapes and . . automatic lubrication, table power rapid traverse. 
forms. Low initial cost. 


Ul Ss t i n INDUSTRIAL CORPORATION 


76-E MAMARONECK AVENUE * WHITE PLAINS, NEW YORK 
HORIZONTAL AND VERTICAL MILLING MACHINES «© POWER HACKSAWS 


FAST SERVICE AND PARTS AVAILABLE FROM MAJOR CITIES, WRITE FOR CATALOGS 
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WICKER » DIRECTIONAL VALVES 


Have WTA These Features 


STANDARD CONTINUOUS DUTY SOLENOID 
(SAFETY INTERLOCK WITH COVER) 


AMPLE PORTING FOR LARGE CAPACITY 


SEALED AND CHAINED NAMEPLATE COVER 
REVERSIBLE FOR READING 


AMPLE WIRING SPACE—'/2" CONDUIT CONNECTIONS 
ON 2 SIDES (TERMINAL CONN. BLOCK AVAILABLE) 


——- GASKET OR SUBPLATE (THREADED CONN.) MOUNTING 


READILY CONVERTED FOR INTERNAL OR EXTERNAL 
PILOT PRESSURE 


PILOT SPOOL RETAINED WHEN SOLENOIDS REMOVED 


PROVISION FOR MANUAL SHIFT OF SPOOL 
WITH DUSTPROOF AND MOISTUREPROOF SEAL 


TEST CONNECTIONS 


REDUCED DOWN-TIME 
LONGER SOLENOID LIFE 
LESS MAINTENANCE 
EASIER INSTALLATION 


Vickers hydraulic 2- and 4-way valves provide the optimum 
in directional control. They are compact, versatile, and are 
designed for heavy duty, continuous and rapid cycling 
operation on all types of industrial machinery. More than a 
decade of application experience and years of research 
and development back all the valves’ features. 

Seven spool types satisfy a wide variety of circuit needs 
and operate at pressures to 3000 psi. Optional oil- 
immersed solenoids operate cooler, increasing service life 
20 to 30 times. 

Installation is simplified with ease of wiring and a mini- 
mum of piping. The valves are available for gasket or 
sub-plate mounting. Mounting position is unrestricted except 
in “no-spring” models. The optional oil-immersed solenoid 


PRECISION GROUND SURFACES 


OPTIONAL OIL-IMMERSED SOLENOID 
HAS PLUG-IN TYPE CONNECTOR 
FOR QUICK AND EASY REMOVAL 


7897 


has a plug-in type connector and is available in all standard 
voltages. Field modification of existing units can be made 
to incorporate heavy-duty, oil-immersed solenoids. 

The valves conform to JIC Standards and are available 
in Ye" and %”" direct solenoid operated models... 
1%", 2”, and 3” solenoid controlled pilot operated models. 
These valves cover the flow range from 1.25 gpm to 
320 gpm. 

For further information, write for Installation Drawing 
l-182412. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1403 e Detroit 32, Michigan 


Application Engineering Offices: ATLANTA « CHICAGO « CINCINNATI 
CLEVELAND « DETROIT » GRAND RAPIDS « HOUSTON «+ LOS ANGELES AREA 
(El Segundo) * MINNEAPOLIS « NEW YORK AREA (Springfield, N.J.) « PHILADELPHIA 
AREA (Media) « PITTSBURGH AREA (Mt. Lebanon) « PORTLAND, ORE. « ROCHESTER 
ROCKFORD «+ SAN FRANCISCO AREA (Berkeley) * SEATTLE « ST. LOUIS « TULSA 
WORCESTER 
FACTORIES ALSO IN AUSTRALIA, ENGLAND AND GERMANY 
IN CANADA: Vickers-Sperry of Canada, Lid., Toronto and Montreal 


For more information fill in page mumber on Inquiry Card, on page 199 
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Write for 
BLUE SHEET on B-47 


This concise four-page folder 
gives all needed handling and 
shop treatment details on 
B-47. Included is certified lab- 
oratory information on phys- 
ical characteristics, and 
complete data on forging, 
annealing, hardening, tem- 
pering, etc. Ask for your copy. 


ADDRESS DEPT. M-2 
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| 
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STEEL 


A midwestern company increased their pro- 
duction of rock drill bits from 1500-3000 
per die ring to a consistent total of more 
than 10,000 bits by switching to Allegheny 
Ludlum's B-47 die steel. 

But of even greater importance, they 
claim, is the dependability of B-47: 

‘The less breakdowns we have, the less 
die changes we must make and the better 
production we get. Also, we are able to 
plan our production on the basis of being 
sure of the reliability of our dies.’ 

Continued high production is necessary 
to make these special ‘‘one-use’’ bits com- 


Close-up view of *‘one-use’’ rock drill 
bit and the B-47 die ring which press 
forges it. 


INCREASED ROCK DRILL BIT PRODUCTION 


petitive in today’s market. B-47 practically 
eliminates unscheduled downtime caused 
by die failure. 

A-L’s B-47 is a tough hot work steel. It 
has excellent resistance to shock and abra- 
sion at elevated temperatures. Also, it is 
especially good for those applications 
which require ruggedness at relatively 
high hardnesses. 

Check your A-L representative today 
about Allegheny Ludlum's complete line of 
tool and die steels—a grade for every job. 
Allegheny Ludlum Steel Corporation, Oliver 
Building, Pittsburgh, Pa. 


For nearest representative, consult Yellow Section of your telephone book. 


For complete MODERN Tooling, call 


Allegheny Ludlum 
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assure higher production 


precision die sinking! 


The facts speak for themselves 


when more and more metal- 


working engineers are finding 


that T-] Cutters assure precision 


accuracy, and high production 


die sinking. T-] Cutters are extra 


sturdy too... for longer life... 
reduced die costs . . . more prof- : 
its for you. 


Specially designed and precision 


manufactured for speed, accur- 
acy and long life, T-J’s complete 
cutter line means less breakage 
... more work between grinds. 
Made from the finest tool steels 
available . . . properly machined 
... Scientifically heat-treated and 
accurately ground. Send for cata- 
log No. 1057 for information of 


T-J’s wide range of styles and 
sizes. The Tomkins-Johnson 
Co., Jackson, Mich. 


We Invite Your Inquiries on Special 
Cutters Too! 


TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 


For more information fill in page number on Inquiry Card, on page 199 MACHINERY February 1958—61 
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...somewhere 
this forging die 
is making history! 


Both halves of the die were 
Eloxed in only 50 hours. 


Elox equipment used to create 
the impression costs less than 
half of conventional tooling 
equipment. 


After washout, Elox equipment 
—@ will have it back in service 
in seven hours. 


In our Pre-purchase 
Evaluation division we will 
demonstrate how Elox can 
machine the cavities in your 
closed impression dies at 
75% of your present cost. 
Write or phone today. 


10” Connecting Rod Forging 
Max. depth impression: %” 
Min. depth impression: Yo" 
Tolerances: + or — .003” 


ELOX keeps you ahead 
of competition e All forms of 
WR Die Making e FormGrinding 
and Tool Sharpening 
* T. M. Reg. 
1833 N. Stevenson Highway - Royal Oak 3, Michigan : 


For details on how EDM machining of cavity type dies can prove profitable for you, write for Bulletin P7-1257 
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Machine Tools And 

Power Transmission 

STY ed sealing — 
LE GU —A packaged 

unit containing both 

stationary seal faces enc 

metal housing. Stock sizes for 


250 through 4. 


A Complete Line 


GITs SHAFT SEALS 


For Every Application 


These modern, mechanical, face-type seals are carried in stock — 


to save you time and money. Write for detailed data. 


GITS BROS. MFG. Co. 


250 through 4.000. 


Heavy Machine Tools 


DPC —A high-speed, 
seal, for more 
installation in heavy 
machinery. Stock sizes for s 


1858 South Kilbourn Avenue * Chicago 23, Illinois 


Specialists In Lubricating Devices And 
Seals For Almost Half-A-Century 


it-type seal for 
Stock sizes 


through 1.000. 


Aircraft Engines And Accessories 


STYLE HH — Absolute minimal space 
(both radial and axial) under extreme 
conditions of temperature, pressure and 
seal face surface speed. Features pres- 
sure balance when fluid pressure is 
applied internally or externally. Stock 
sizes for shafts .250 through 4.000. 


Household Appliances 
STYLE SGU—A factory- 
for shafts .250 


Nv. 

UUU. 

| 

| 
STYLE RFQ “Pugh 4.000, °K 

| 
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ae. Users of U. S. Adjustable 


Drill Heads are unusually accurate in 


anticipating profit pictures— they regularly 
figure lower and more dependable costs. 


That’s because these high-quality heads—priced The U-1 Head shown has 8 drivers, 
vA drilling capacity in cast iron, 
right to start with—usually cost less to 6” diameter drilling area. With 2 


spindles and Erickson chucks, it 
maintain, less to operate. costs only $260. 


And that's because ALL U. S. Heads of this 
type have these plus features: 


SHAVED GEARS for smooth, quiet operation. 
SPECIAL UNIVERSALS with heat treated joints, neoprene 

sealed and lubricated for life. 
ALUMINUM BODY CASTING with special 33,000 Ib. tensile. 
GREATER BEARING AREA for the spindles. 
QUICK CHANGEOVER for different hole patterns. 
SLIP SPINDLE PLATE, providing the advantage of a fixed center 
head on long runs. 


Write for catalog AD-57. Immediate delivery on most standard sizes. 


Adjustable and Fixed Center Multiple Drilling Heads 
Individual Lead Screw Multiple Tapping Heads 


DRILL 
HEAD @ UNITED STATES DRILL HEAD Co. 


BURNS STREET + CINCINNATI 4, OHIO 


L 
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Helixform*—a new method for bevel gear production! 


The new No. 112 Hypoid Helixform 
Gear Finisher assures improved 
quality and increased production on 
spiral bevel and hypoid non-gen- 
erated ring gears up to 101%” in 
diameter, and 244 DP such as em- 
ployed in passenger car axles. 


The Helixform Cutting Method 
used on this machine offers these 
advantages: 

Conjugate tooth surfaces, minimized 
gear development, complete control of 
tooth bearing, and greater adjustabil- 
ity in final assembly. 


We will be glad to send a bulletin 
giving further details on request. Ask 
for literature on the No. 112 Hypoid 
Helixform Gear Finisher and the 
companion No. 112 Hypoid Gear 
Rougher. Write for it today. 

*Trade-Mark 


GLEASON WORKS 


1000 UNIVERSITY AVE., ROCHESTER 3,N.Y. 
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Will PRODUCTION LAPPING 
Prove Beneficial in MY Plant? 


FROM 


TECHNICAL 


lapmasté service 


It’s easy to prove to yourself whether production lapping will 
benefit your own manufacturing process..:improve your product 
performance. Just send a few sample parts’ with surface finish 


specifications and production requirenfents to the Lapmaster 
Technical Service. 


We'll test run them in our experimental lapping laboratory and 
furnish you with a full production report. This complete special 


View of our experimental lapping 


analysis will give everything you need to determine how profit- to tock rest 
ts. 

able the Lapmaster will be in your plant. Lapped samples will — 


enable you to positively check product improvement. 


More than 80% of the successful Lapmaster installations now in 
daily operation started with just such an analysis. . . and in the 
majority of cases, the results have shown substantial savings. 


However, if the application is not practical or profitable for you, 
we are frank to report it. 


TECHNICAL BULLETINS FOR YOU—If you want additional 


information immediately, write for these latest Our lapping laboratory is also 
technical bulletins on producing and measuring equipped with the finest checking 


age instruments to insure an accurate 
precision flatness and finish. report of every experimental job. 


WHAT YOU CAN EXPECT FROM A LAPMASTER 


@ Surface finishes of 2 to 3 RMS and surface flatness within @ No downtime for truing lap plate . . 
tolerances of .0000116” with absolute uniformity piece automatically keep plate flat and true. 
after piece. 


conditioning rings 


@ No production bottlenecks frequently caused by other @ Product performance and quality improved . .. rejects cut to 
lapping methods. a minimum . . . inspection costs reduced. 


Crane Packing Company, 6433 Oakton St., Morton Grove, Ill. (Chicago Suburb) 


in Canada: Crane Packing Co., Ltd., Hamilton, Ont. 


MECHANICAL PACKINGS SHAFT SEALS TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 


CRANE PACKING COMPANY 
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automation at its best!! as only BAUSH can do it - - 


with Baush completely mechivea! transfer machines using “S”-Type Leadscrew Units... 


TO GIVE YOU: 

Easy, economical main*enance with mechanics . 
‘Interchangeability of units. . 

No expensive hydraulic oil. . 
No costly hydraulic leaks . . 

Positive, steady tool feed... 

No surge or tool breakage in . 

Longer life of motors, gears, and bushings. 


Y NOT TRY US? 


MACHINERY, February, 1958 


MACHINE TOOL CO. 


SPRINGFIELD 7, MASSACHUSETTS 
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The 46-Ton Weldment, illustrated above, is one of two Reaction 
Girders which, after machining, will become integral parts of a 
390-Ton Vertical Lift Gate in a Lock Mechanism in the Long Sault 
Canal at Massena, New York. Mammoth Weldments such as this Lift 
Gate, and the diverse pieces at left, are typical of the thousands 
of Steel- Weld Fabricated parts and assemblies produced by Mahon 
each year for use in processing machinery, machine tools, and other 
types of heavy mechanical equipment. If you are not now taking 
full advantage of the economies offered by welded steel compo- 
nents in your product, you should give the matter serious thought. In 
the design of almost any type of heavy machinery there are parts and 
sub-assemblies that can be produced more economically, more satis- 
factorily, and in less time, in welded steel. In weldments you get 
greater strength with less weight—plus the additional advantages 
of greater rigidity and 100% predictability. When you consider 
weldments, you will want to discuss your requirements with Mahon 
engineers; because, in the Mahon organization you will find a unique 
source for weldments or welded steel in any form...a fully responsible 
source with complete facilities for design engineering, fabricating, 
machining and assembling. See Sweet's Product Design File for in- 
formation, or have a Mahon sales engineer call at your convenience. 


THE R. C. MAHON COMPANY + Detroit 34, Michigan 


Sales-Engineering Offices in Detroit, New York and Chicago 


Engineers and Fabricators of Steel in Any Form for Any Purpose 
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“BaW Welded Tubing 


keeps my fabrication problems to a minimum! 


with special smooth ID finish 


As a design engineer for hydraulic applications, | find that B&W Welded Carbon Steel 
Mechanical Tubing with special smooth ID finish offers outstanding benefits. 
The finished condition in which it comes to our plant reduces costs 
by eliminating a number of fabricating operations.” 


The uniform finish of this type of tubing means that for many hydraulic 
applications it can be used “as received” from the mill—eliminating 
such operations as grinding and polishing. Continuous quality 
control through every manufacturing operation—with ultrasonic 
testing supplementing accepted methods of inspection—makes 
sure that you get tubes matched to your end-use application. 
Ask Mr. Tubes, the B&W specialist—he can help you with 

any tube problem—or write for bulletin TB-428. The 
Babcock & Wilcox Company, Tubular Products Divi- 

sion, Beaver Falls, Pa. 


TA-8009-M2 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges —in carbon, alloy and stainless steels and special metals. 


For more information fill in page number on Inquiry Card, on page 199 MACHINERY, February, 1958—69 
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1 New! Self-loosening chipbreaker 
clamp. A twist of the wrist releases 
insert for indexing . . . automatically lifts 
and lowers chipbreaker. No more prying 
chipbreaker free. No more fumbling with 
loose chipbreaker. Choice of 3 chipbreaker 
widths for accurate chip control. 


y | New! Setscrew accessible from top or New! Unique carbide-surfaced chip- New! Three color-coded chipbreakers. 
bottom! Screw easily reached when breaker. New method bonds carbide Choice of three widths: yellow for 
holder is upside down or on its side. coating directly to chipbreaker. Ends all light cuts, silver for medium cuts, red for 
Easier indexing from any position. possibility of braze failure. heavy cuts. Makes identification easy. 


CARBIDE SURFACE 


ANNOUNCING 
THE 
CARBOLOY. 
LIFT-O-MATIC 
TOOLHOLDER 


Only toolholder on the market with 
these § advanced design features 


Indexes faster, easier — from any posi- 
tion. Setscrew on Carboloy Lift-O-Matic 
Toolholder can be turned from either 
top or bottom. Even if the holder is 
upside down, or on its side, the setscrew 


dexed right in the machine, downtime 
is reduced — you get more production. 


Because of the new holder design and 
harder steel shanks, you get closer 


is always easily accessible. 


What’s more, the clamp and chipbreaker 
are in one piece — and rise automatically 


tolerance production .. . less scrap loss. 


17 styles in 8 sizes—stocked for immedi- 
ate delivery. Lift-O-Matic Toolholders 
are now at your local Authorized 


when the setscrew is loosened. There’s 
no time wasted in fumbling with the 
chipbreaker or prying it free. 


Carboloy Distributor. Call today; his 
name is in the Yellow Pages. Or, for new 
Lift-O-Matic Toolholder Catalog, write: 
Metallurgical Products Department of 
General Electric Company, 11173 E. 8 
Mile Ave., Detroit 32, Michigan. 


CARBOLOY. 


TE DOD CARBIDES 


GENERAL ELECTRIC 


Reduces set-up time, speeds up produc- 
tion. Because Carboloy Lift-O-Matic 
Toolholders can be set up faster and in- 


New! Fewer parts to replace or stock. 6 Insert clears top of the shank. Stops 
Holders use fewer parts. And all are chipping of fresh cutting edges against 
standardized to cover widest range of walls of insert pocket. Inserts are positive- 


applications. Means reduced inventories. ly clamped; clamp never touches shank. *Selnoe 
> 


NEW! TRANSPARENT PACKAGES 


FOR CARBOLOY INSERTS 


New plastic package makes it easy to see 
what's inside...easy to pick out insert. 
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Our Headquarters 
in New York City 
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DIX! 450 Optical Precision 
Rotary table solves the 
problems of machining at 
compound angles. 


5 OPTICAL MICROSCOPES 


The DIX! Optical Reversing Process assures perfect align- 
ment as well as round, taper-free holes. In work pieces with 
line bores on opposite sides, this is obtained by optically index- 
ing the built-in rotary table 180°, locking the spindle feed and 
using the hydraulic table in-feed instead. Electrical infinitely 
variable speed spindle drive; infinitely variable hydraulic 
feeds; special features eliminate effect of spindle over hang on 
accuracy. 

Made in Switzerland All measurements in inches 
© Guaranteed service by factory trained staff 

e Engineering staff available for consultation 

© Spare Parts in New York stock 


e Your operators trained 


DIX! 60 now in wide use in leading aircraft and manufac- 
turing plants throughout the United States. 


THIS VERSATILE MACHINE IN OPERATION at our New 
York, and other conveniently located Demonstration Centers. 


| 

horizontal: | | 
[lg borer | 
| Optical settings provide an overall 
“accuracy of 0002. 
Optical settings for operations in all 
“prod tion work... permits J ess 
Savestime, labor & costs... 
ally export & import itd. | 

“Over “experience in designing & building machinery” 


= 
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y yee month marks the twenty-fifth anniver- 
sary of the appearance of the Rockford Insert 
in MACHINERY — an example of continuous 
cooperative advertising that is unique in pub- 
lishing history. More important than the an- 
niversary itself, however, is the fact that for 
twenty-five years the Rockford Insert Group 
has in its advertising performed a notable 
service for the machine tool and metalwork- 
ing industries in general. 
* * * 

In February 1933, when the first of these 
inserts appeared in MACHINERY, the country 
was in the midst of a severe depression. It took 
courage and foresight for the machine tool 
builders of Rockford to cooperate in a joint 
advertising effort at such a time. From the 
beginning, the advertising of the Rockford 
Insert Group was dedicated to the promotion 
of increased production efficiency, a subject 
not only far more interesting to the reader 
than the average advertisement of that time, 
but also useful to him in his important task of 
choosing the most efficient machines and 
methods for a given job 

Each manufacturer has used his part of 
the insert to provide factual production in- 
formation, to give case histories of efficient 
metalworking operations, and in doing so has 
maintained a high standard of advertising use- 
fulness and interest — with profitable results. 
In serving themselves, this group of manufac- 


Twenty-five Years 
of Working Together 


turers has also benefited the entire machine 
tool industry; and in the end, of course, all 
metalworking concerns where improvements 
in manufacturing processes have been made 


possible. 


In addition to the advertising of each 
manufacturer represented in the insert, the 
Rockford Group as a whole sponsors a lead- 
off page which has been devoted to empha- 
sizing still further the basic idea incorporated 
in the individual advertisements — the im- 
portance of increasing the efficiency of metal- 
working operations. Examples of notable 
successes linked to well-planned equipment 
replacement policies and practices encourage 
others to go and do likewise. Statements by 
executives of outstanding machine-tool-using 
plants stress the necessity for a program of 
adequate equipment replacement. “Keep 
Gathering Metalworking Production Ideas 
. . - Be Well Informed When You Replace 
Machinery” is the theme of this opening page, 
as well as of all the advertisements that follow. 


* * 


MACHINERY is happy to have had the 
privilege of carrying the advertising of the 
Rockford Insert Group exclusively for a 
quarter of a century . . . and proud to have 
had a part in bringing such an important and 
useful message to the attention of metalwork- 
ing executives. 
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ASSOCIATED SPRING CORPORATION 


tow the 


reduces their cost 


EQUIPMENT REFLACEMENT ANALYSIS 
(As Determined by the MAPI Formula) 


savings opportunities 


EQUIPMENT UNDER CONSIDERATION 
PRESENT EQUIPMENT 40-54 


PROPOSED EQUIPMENT 


to careful analysis 


Builde Manufacturer 
Model _S 1-4" Stroke 
Year _.. Proposa 
Location -A Date of Proposal el, 1955. 
HE 
5 ANALYSIS OF THE JOB 
i (MAPI - Operating Advantage-Next Year’) 
Factor Present Proposed 
1. Superiority of Product 
2. Increased Output. 
3. Other Product Factors 
&. Direct Labor 
5. Indirect Labor _ 
6. Fringe Benefit Costs 
intenance 
8. Supplies _ 
9. Tools i 
12 Floor Space _ 
14. Property Taxes & Insurance 
15. Other Manufacturing Factors _ 
16. Total Operating Advantages _ voor 


fa) 
17.* Net Operating Advantage of “Proposed “(B- 


“Due to the ‘job shop’ nature of 
our business, it seems impossible 
to predict the exact use of a 
machine in the year ahead. 
Therefore, an ‘average’ order 


is created to serve as the 


basis for analysis.” 


EQUIPMENT 
anatysts or THE 
wpavers® 

(Mart 


keep guthering metal working 


frroduction tdeas... be well informed 


E. L. GOFF, Executive Vice-President, 
Associated Spring Corp., 
Bristol, Conn. 


* GAIN... 


from replacement by the Associated 


Spring formula is . . . after required 
interest or return on the new in- 


vestment ... after full allowance 


(by the formula) for future obso- 


lescence of the new equipment. 


when you weftlace machinery 


| 3 
a 
(21) qnteres® ~ galvae® yal: 
(22) proratiom - C8P- ior 00 
(29) annual operat ine cost (c) $ 114} 
ord (34) annual Fixed cost (D * £) 270° 
(39) annual operat ine cost (F) $ 


A production jump from 365 to 1125 cylinder heads 
per eight-hour shift is the record set by this Sund- 
strand Vertical Rigidmil in the plant of a major 
builder of heavy duty air cooled engines. Not only 
was this sizable production increase effected by 
the change from former method of machining, but 
also the size tolerance is being held within .0002 
inch during the face milling operation. Fixturing 
includes two workholders with hydraulic clamping 


Write for Bulletin 688 describ- 
ing C-Model Rigidmils, the 
newest development in pro- 
duction milling from 


permitting one station to be unloaded and loaded 
while the other is in milling position. 
Performance like this is what you get by combining 
Sundstrand “Engineered Production” Service with 
advanced designs of standard, semi-standard, and 
special machines. Sundstrand’s record of proved 
performance in hundreds of automotive, aircraft, 
farm equipment, railroad, and construction equip- 
ment plants insures that you'll get the most practical 
machining methods for your needs. 


SUNDSTRAND 


Machine Tool Co. 
2530 Eleventh St. * Rockford, Ill., U.S.A. 


Sundstrand, 


: AUTOMATIC LATHES ' SIMPLEX RIGIDMILS 1 DUPLEX RIGIDMILS TRIPLEX RIGIDMILS 1 SPECIAL MACHINES 


ISUNDSTRAND) 


| WARE “a 


xRigidmil 
| 
| 
{| 
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w 
hen to use BROacHinG 


Ne mos: 
for 
your BROACHING job 


PRACTicaL 
~BROACHING 
METHODS) j 


ar 
C42CH Des; 
THESE 
ESCESsary ELEMENTS 


INTeRWaL For manufacturing executives and process engineers, there’s no 
substitute for factual information presented in easy to read form. 
That's the purpose of this new booklet prepared by Sundstrand’s 


American Broach and Machine Division. 


HERE ARE SOME OF THE SUBJECTS COVERED IN THIS 28 PAGE BULLETIN: 


When to Use Broaching 


e 
® Getting the Most Practical e 
Broaching Method ‘ 


® Typical Broached Parts 
© Elements of Good Broach Design ® Special Machines 


Internal Broaching 
Surface Broaching 


Broaching Applications 


Write for your copy today whether you need it for immediate application 
or for use as a reference on production jobs to come. 


BROACH & MACHINE DIVISION 


SUNDSTRAND MACHINE TOOL CO. 
ANN ARBOR, MICHIGAN 


Ve 


Broaching Tools Three Way Single Ram Horizontal Duplex Ram Presses “Engineered Production” Servi 
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EACH PART 


specitications: 


248 Operations — 

drilling, spotfacing, chamfering 
Capacity— 

parts up to 36” O. D. x 30” long 
Spindle Capacity — 

drill “%4” to 1” in steel, 

3” O.D. x No. 3 Morse Taper 
Spindle Travel— 

30”, with max. speed of 60 ipm. 
Spindle Head— 


hydraulic cylinder actuated, 

300 ipm. rapid approach, 

speeds—as selected by tape 

feeds—4-feed rates between 0.5 
and 11 ipm. 


Rotary Table— 

40” O.D., 1% HP motor 
Tools — 

13, quick-change type 


¥ in 
ENGINEERING PUNCHED TAPE FOR 
uh 
3% 
2 
Tk 
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This new Barnesdril programming machine auto- 
matically performs a preselected pattern of operations 
for machining gas turbine compressor housings, from 
information stored on standard, business-machine type, 
punched tape. The pattern is changed at will by 
substituting a different tape, and the pattern applies 
to single or multiple plane operations. 


A specially designed tool control board integrates 
the machine programming with the proper sequence 
of cutting tools, so that the machine will not operate 
until the correct tool has been selected and placed in 


NUMERICAL CONTROL 
PROGRAMMER 


NE FINISHED 
mets 


new BARNESDRIL machine 


automatically programs 248 operations 
On compressor housings 


® features numerical control by punched tape, unique tool control board 
® reduces set-up, saves fixturing costs, assures accuracy 


® solves high-volume, short-run production 


the machine, and all others returned after use to 


their proper places on the tool board. Tools are 
quick-change pre-set type, selected successively for 
drilling, boring, reaming, tapping, spotfacing and 
chamfering. 


Information fed back from the machine's movements 
by means of selsyn motors maintains a constant check 
on the accuracy of positioning. In actual operation 
the machine cycles constantly within .003” for true 
positioning tolerance. Repeatability accuracy is with- 
in .001”. 


With program-type machining, Barnesdril engineers 
provide automatically-selected spindle speeds in se- 
quence, according to the best machining practice for 
the particular operation and kind of material. Feed 
rates are also programmed to meet the requirements 


of the part design and machining operation. 


Flexibility in type, number and position of operations 
is obtained by substitution of separate tapes for in- 
dividual parts to be machined. As a result substantial 
savings are realized in set-up time and fixturing 
costs. These are important advantages in high-output, 
short-run production. Also, with the flexibility inherent 
in program-machining, the need is eliminated for 
stock-piling parts. 


your inquiries are invited! 


Barnesdril engineers invite your questions and in- 
quiries in connection with production savings involved 
in program machining for high-output, short-run parts. 
Send parts or drawings for estimates, or request an 
engineer to call and discuss these problems in your 
plant! 


BARNES DRILL CO. 


820 CHESTNUT STREET * ROCKFORD, ILLINOIS 
DETROIT OFFICE: 3419 South Telegraph Road 


| MACHINE CONTROL | 
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Caps and rods are machined simultaneous- 
ly. Nests at each station hold work, avoid 
stresses. Bolt holes are drilled, reamed and 
inspected, countersunk, counterbored and 
chamfered. Locating slots and oil grooves 
are milled, and oil holes are drilled. 
Rods and caps are discharged to conveyor. 


Mating surfaces have been ground, 
rod and cap assembled. Assembled 
rods are located and clamped in nests 
at each station. Crank holes are semi- 
finish bored, pin holes are finish 
reamed, both are chamfered. Rod is au- 
tomatically gauged and accepted or re- 
jected. Wrist pin bushing is assembled, 
burnished, chamfered at both ends. An 
oil hole is drilled through bushing, 
and rod is unloaded onto a conveyor. 
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Greenlee Built Automation into 
Connecting Rod Production 


GREATER ACCURACY, LOWER COST 


result: AND INCREASED PRODUCTION 


Single-piece rough forgings, with bosses 
finished, are pallet loaded. Clamping in 
nests avoids stresses. Crank holes are 
elliptical bored, pin holes drilled and 
reamed, caps cut off, caps and rods auto- 
matically unloaded onto a conveyor. 


Send for 
Bulletin No. 457 


LOADING STATION 


4 lignite 


See how Greenlee can help you avoid production bottlenecks 
in proposed new facilities... overcome existing production 
problems... reduce production costs ... and help you attain 


a better, stronger, more competitive position in your industry. 


GREENLEE BROS. & CO. 


GREENLEE 1862 MASON AVENUE 


ROCKFORD, ILLINOIS 
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is versatile, 
highly sensitive, 
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The versatility of the Kopy-Kat Duplicator is continually solving 
duplicating problems in many production machining shops. Its amazing 
sensitivity, power and precision, coupled with the efficiency 

of Hydraulic Shapers, Planers, Slotters, Shaper-Planers . . . . and Lathes, 
saves many hours in set-up and production time. 


Kopy-Kat Duplication is direct hydraulic transfer with no 
intermediate motions, completely automatic, and as a result chances 
for error or irregularities in the final work are greatly reduced. 

The Kopy-Kat Duplicator is specifically engineered for 

application on Hydraulic Shapers, Planers, and Slotters, and it 
becomes an integral operating part of any machine on which it is 
installed. Form tolerances are precisely held through the 

sensitivity of the Kopy-Kat selector valve. 

When you are considering form machining, be sure to check 

all of these advantages on a Kopy-Kat equipped machine. 


completely described in this new 
Bulletin 1300. Request on your letterhead 
will bring you a reply promptly. 


A new motion picture film 
The Rockford Kopy-Kat"’ is also available 
through your local distributor. 


Rockford Tracer Lathe 


ROCKFORD MACHINE TOOL CO. 
2500 KISHWAUKEE STREET + ROCKFORD, ILLINOIS 
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: 
Hydraulic Openside Shaper sya 
Hydraulic Openside Planer i: 
| get the facts... 


NEW METHOD OF MACHINING 
LARGE PIECEPARTS CUTS COSTS 


Mattison high-powered 


scale problems, save raw material, improve results! 


Pendant controls cross travel of both spindle 
heads (including reversal points), table speed, 
feed rate, raising and lowering of rail, inching 
table forward or reverse, plus stop and start of 
table reciprocation. To move table to “out” posi- 
tion for loading, operator merely depresses a 
“reverse out" button which automatically moves 
the table to end of travel and stops machine. To 
simplify operation, pilot lights on the pendant 
illuminate to indicate which controls are operative. 


Productivity of your machine tools no longer is gauged by 
“chip tonnage.’’ Today, you can reduce stock allowances on 
large forgings, castings, and weldments; machine less metal, 
and still increase accuracy, finish, and production! 

These three Plano Surface Grinders are used for stock 
removal and finishing operations, grinding tough steel forg- 
ings and cast iron. Work is set up on magnetic chucks and 
ground in less time than it takes to locate and clamp large 
pieces on other machine tools. Grinding wheels are powered 
to machine parts from the rough, getting under scale and 
removing a sizable amount of stock in a single pass. Hard 
spots are no problem. Tool-sharpening costs are eliminated. 


Two-spindie Piano for singlie-setup grinding 
multiple curfaces of machine bases! 


This Mattison ‘‘Plano”’ (above), 
with two 30 hp spindles, grinds 
horizontal, perpendicular, and 
angular surfaces on machine tool 
bases up to 80 in. wide in a single 
setup, maintaining exceptional ac- 
curacy and precise relative align- 
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ment. Clearance under the wheels 
to the top of the table is 60 in., and 
the machine weighs approximately 
250,000 lb. 

The vertical head swivels up to 
50 deg in either direction, making 
it possible to grind ‘““V”’ and flat 
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ways, dovetails, shoulders, edges, 
radii, and contours. Horizontal 
spindle takes up to 22 in. dia by 6 
in. face wheel and vertical spindle 
takes up to 20 in. dia segmental 
wheel. 

Mattison’s new ‘‘Plano’’ com- 
bines toolroom accuracy with oper- 
ational ease, fast stock removal, 
and versatility for handling a vari- 
ety of large machine parts, die 
blocks, and steel plates. Both heads 
are easily controlled from the pend- 
ant. An interlock system provides 
maximum safety for machine and 
operator. Cross-feeds are powered 
hydraulically and mechanically. 
Hydraulic circuit gives you travers- 
ing and jump feed in increments 
from % in. to 4 in. For grinding 
shoulders, mechanical micrometer 
cross-feed in increments of .001, 
.002, or less, can also be set at the 
pendant. Similarly, mechanical 
micrometer vertical feed in incre- 
ments of .001, .002, or .0002 can 
be set at the pendant and actuated 
either by pushbutton or reversal of 
the cross slide or table. Table feed 
rates range from 5 to 100 ft per 
minute and cross slide from 5 to 30 
ft per minute. 


ROCKFORD UST AN 


This horizontal-spindle ‘‘Plano’’ is 
used for machining tough steel plates 
from the rough. 

Job shown is a machine bed casting 
and is ground over its entire length to 
exceptionally close tolerances. One 
reason for the machine’s ability to pro- 
duce such accurate work is that the 
main cross-rail support is centered in 


PRECISION 
~ SURFACE 
GRINDERS 


HIGH-POWERED 
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the heavy, wide ways of the main up- 
right. Inclampingthe cross rail, themain 
upright clamps actuate first, then the 
“outboard’”’ column clamps actuate. 
Cross-rail ways are hardened and 
ground. Clamping system is interlocked 
against electrical or hydraulic failure. 
Unclamping is hydraulically operated 
by pushbutton. 


6O hp vertical spindie 
for grinding tough 
die blocks 


This high-powered ‘‘Plano”’ rough- and 
finish-grinds tough steel die blocks in an 
aircraft plant, using a 20 in. segmental 
wheel backed by a 60 hp drive motor. 
Built-in, direct-drive motor assures ex- 
ceptionally fine finish. 

Large dies can be ground with mini- 
mum wheel tilt for clearance—finishing 
cuts can be taken with the wheels set 
dead flat. Packaged hydraulic system 
has two cylinders, double-hydraulic 
pump, and totally enclosed drive motor. 
Oil temperature is controlled and elimi- 
nates any possibility of heat distortion. 
No reversing valves are used. Volume 
of pump can be set at the pendant for 
each job. Direction of pump discharge 
for forward and reverse table travel is 
servo-controlled. When ‘“‘reverse-out”’ 
button is actuated, pump goes to neutral 
position and discharge ceases. 


for ''Setups"’: 
Complete file of surface 
grinding case histories 
shows how you can reduce 
costs, increase accuracy, 
and improve finish with 
surface grinding. 


/ 
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Fairfield Manufacturing Company, LaFayette, 
Indiana, is crown-hobbing coarse pitch pin- 
ions on this special Barber-Colman No. 14-15 
Hobbing Machine. Crown-hobbing is a new 
method for generating crowned gear teeth. 
Whether shaving is required after crown- 
hobbing depends solely upon the finish re- 
quired. If the hobbed finish is satisfactory, 
shaving can be eliminated. If shaving is re- 
quired to produce the desired finish, crown- 
hobbing allows uniform stock removal by the 
shaving cutter, resulting in reduced produc- 
tion time and increased shaving cutter life. 


This machine, especially designed and built 
for crown-hobbing, may also be used for stand- 
ard gear hobbing. A choice of automatic cycles 
is available through settings on the control 
panel, including hobbing at constant depth 
and finish crown-hobbing, rough and finish 
hobbing without a crown, or single cut hob- 
bing with or without a crown, feeding either 
left or right with climb or conventional cutting. 


On the job shown here, Fairfield Manufactur- 
ing Company is crown-hobbing 3 D.P. pin- 
ions, 14T, 20° P.A., with 514" face and .008” 
change in tooth thickness. The automatic cycle 
includes rough hobbing at constant depth and 
finish crown-hobbing. In cycling, the machine 
completes the conventional roughing cut, work 
slide raises, hob returns to starting position, 
and work slide lowers to finished depth against 
the crowning cam. The gear is crown-hobbed 
at a constantly changing depth, as controlled 
by the crowning cam, work slide raises, hob 


returns to starting position, and cycle stops 
for reloading. Cycle pattern and type of feed 
are selected by levers on the control panel as 
shown. 


The machine may be designed to suit special 
job requirements, either as a single-purpose 
machine, or with the universal feature, as in 
this case, for both crown and standard gear 
hobbing. A cam and change gear mechanism 
for crown-hobbing is provided in the desiga 
of the machine for raising and lowering the 
work slide during the cycle to produce a 
change in tooth thickness. The work slide is 
held against the rotary cam by hydraulic pres- 
sure in addition to its own weight. Change 
gears are provided in the cam drive so that 
different amounts of change in tooth thickness 
can be produced with the same cam. Different 
cams can be designed when a different tooth 
crown configuration is required. 


Crown-hobbing also makes it possible to hold 
a change in tooth thickness within the desired 
limits, and the tooth bearing can be located at 
the most desirable point consistent with job 
conditions. 


We welcome your inquiries on crown-hobbing 
and suggest you send us drawings of your 
crowned-gears. Our engineers will analyze 
the job conditions and make recommendations 
for crown-hobbing. If analysis shows a practi- 
cal application for crown-hobbing, we shall 
be glad to cut samples in our laboratory for 
your approval. 


BARBER-COLMAN COMPANY 
722 ROCK STREET® 


BARBER 


ROCKFORD, 
Hobs + Cutters « Reamers «+ Hobbing Machines « Hob Sharpening Machines 


COLMAN 


Machinery, February, 1958 


CITY OF MACHINE-TOOL SPECIALISTS ROCKFORD, ILLINOIS, U.S.A. 


oe 


3 
> 
—_ 


HOW MACHINE 
Universal Joint Spiders 
AT LOWER COST 


Positioning in Transfer Fixture Permits LOADING 
Straight-Through Operations, Conserves Space 0 STATION 


Here is another example of how W. F. and John Barnes special 
machine engineering has effected a substantial reduction in pro- 
duction costs. By combining operations on two ends of four parts 
at each working station, universal joint spiders are drilled, 
chamfered, and hollow milled in a continuous cycle at a gross 
rate of 766 pieces per hour. Positioning and clamping of parts 
in pallet-type transfer fixtures permits straight-through opera- 
tions without unclamping or re-positioning the workpieces. 
Rough broaching the forgings is the only preliminary operation. 


A further refinement in the machine design includes power clamp- 
ing of parts in fixture and automatic unclamping and unloading 
after machining operations are completed. Pallets are then re- 
turned to operator at the loading station. This same principle can 
be economically applied to a wide range of similar parts. Modi- 
fications in machine design can be made to suit individual pro- 
duction and cost requirements. 


DILNIGI SAVIH GISOddO 


gross produc- 


Barnes 17-Station Return Transfer-Type Machine processes universal joint spiders at 
tion rate of 766 pieces per hour. Over-all floor space 2576 square feet. 


Builders of Better Machines 
Since 1872 ASK FOR AN ANALYSIS OF YOUR 


For assistance with any production ma- 


chining job we suggest you call in Barnes 
engineers and ask them to assist you. Your 
production problems will be closely ana- 
lyzed and given expert attention. All design 


and engineering as well as manufacturing 


View of pallet pusher-type transfer fixture 
equipped with clutch drive screws for automatic 
lampi and uncl ing of 4 workpieces, 


P 


PRODUCTION METHODS 
facilities are coordinated at Barnes to help 
you solve problems quickly and efficiently. 


Write for Free Brochure 
Describes Barnes complete 6-point coordinated 
machine tool building facilities. Individual 
bulletins are also available describing 
and illustrating a wide variety of special 
drilling, boring, and tapping machines as 
well as special automation equipment. 


w. FF. & JOHN BARNES COMPANY 
402 SOUTH WATER STREET e ROCKFORD, ILLINOIS 
Multiple Spindle Drilling © Boring © Tapping Machines © Automatic Progress Thru Transfer-Type Machines 
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e BUILT FOR THE TOUGHEST SERVICE inside and out—from the 
maintenance free, snap action, double break, silver alloy contacts to the 
rugged, die cast aluminum housing—the redesigned Allen-Bradley Bulletin 
805 foot switch is a challenge to tough jobs! The on-center treadle operation 
eliminates the need for bolting down the switch—the extended base keeps it 
from tipping. 
@ VERSATILE OPERATION—The contact trip point is easily adjustable. 
When equipped with two contact blocks, this foot switch can be set for simulta- 
neous or two-stage operation. The Bulletin 805 foot switch can also be fur- 
nished with a latch to provide maintained contact operation. In addition, 
this latch, when desired, can be made inoperative, and may be quickly changed 
from one to the other side of the foot switch. 

The Bulletin 805 housings are available for NEMA Type 4 watertight and 
oiltight applications, or NEMA Type 7 explosion-proof service. 

Try the Allen-Bradley Bulletin 805 foot switch—you'll find it “tops” in its 
field. Send for full information. 

Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


ALLEN - -BRADLEY 


Bulletin 805 Style A 
switch with latch. 


Bulletin 805 Style A 
switch with latch and top 
guard to prevent 
accidental operation. 


Bulletin 1 805 Style A 
switch with latch and 
guard covering both 
top cand sides. 
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Husky 


BULLETIN 801 


LIMIT 
SWITCHES 


IN A THOUSAND AND ONE TYPES 


Roller lever 
type in 
watertight enclosure. 


Center roller, 
standard duty 


From among the hundreds of Allen-Bradley Bulletin 
801 general purpose limit switches, you’re sure to 
find your exact requirements. There are 21 different 
contact arrangements available, including types 
with single or multiple poles, N.O. and N.C. contacts, 
spring return or maintained contacts, with either 
a slow or snap action mechanism. It will pay you 
to know this quality line of limit switches. If you 
do not already know this quality line, let’s get 
acquainted. Write for the complete story. 


Cutaway view of 
Bulletin 801 heavy duty 
limit switch. Note 

the sturdy construction. 


Lever type for 
rod or chain 
operation. 


Switch with two 
| independently 
| adjustable rollers. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


ALLEN-BRADLEY 


MOTOR CONTROL 


watertight enclosure. Push type, 
1-58-MR 


When you have to 


measure your costs... 


you want to be ... and, if there’s a lathe in 
; your picture . . . be SURE your 
new lathe specifications match 
CINCINNATI “TRAY-TOP” standards! 


Will you be able to get all the different types 
of equipment you need to show a profit for 
1958? How can you best equip to get 

the cost-reducing productive performance 
that you must have? 


These are questions you must answer — not only 
in terms of initial cost, but in the light of operating 
cost, maintenance, production. These are 


the costs you must measure. 


dete 
YOU NEED THIS BOOKLET! ifa 
It tells you how to determine if a 
lathe will be a money-maker. 
Economic cutting speed 
calculator included. 
Ask your nearby CL&T dealer, 
or write us direct. 


Improved Machining Through Research 


CINCINNATI LATHE AND TOOL CoO. 


3207 Disney Street * Cincinnati 9, Ohio 
“Tray-Top” Lathes/"Cincinnati" Drilling Machines/ ''Spiropoint' Drill Sharpeners. 


For more information fill in page number on Inquiry Card, on page 199 MACHINERY, February, 1958—87 


a 
= 
af 


| 


linden, New Jersey 


Uses one soluble cutting oil 
for class 4 steel, all other jobs! 


Whether it’s brass, bronze, steel, or aluminum—and whatever its 
degree of hardness—Industrial Machine & Engineering Com- 
pany cuts it with ease using Cities Service Chillo T Cutting Oil. 
“In fact,” says Plant Manager Steven Peti, ‘“‘we’ve been doing 
it successfully for the past ten years. Of course, it wasn’t easy 
to find the correct oil for all these jobs—and many people said a 
soluble oil couldn’t possibly handle them all. But after consider- 
able experimenting, we found that Cities Service Chillo T Cut- 
ting Oil not only could handle them, but save money in the process. 
“Today, we have a shop completely free of smoke (some change 

Precision Parts made from hard alloy 


pe from the old days when we used sulphur chlorinated oils) and 
steeis an otner metais ave roug 
an excellent reputation to Industrial never have to change oils for any job. 


Machine & Engineering Company. All “In addition, we have found the oil has excellent extreme 
are cut with Cities Service Chillo T Oil. —_ pressure qualities, an effective anti-rust inhibitor, and is a fine 
lubricant. Partly because of Chillo T, we’ve gained an excellent 
reputation for cutting precision parts from 347, 321, and 410 
stainless steel, as well as 8740, 4130, and 4340 alloy steel. Natu- 
rally, we’re mighty happy to do business with Cities Service.” 

Again and again, where there’s a cutting problem, the answer 
lies in one of the Cities Service Chillo Cutting Oils. Find out 
which of these oils best suits your needs. Call in a Cities Service 
Lubrication Engineer, or write: Cities Service Oil Company, 
Sixty Wall Tower, New York 5, N. Y. 


Plant Manager Steven Peti pioneered 
10 years ago in use of soluble cutting 


oil for tough steel cutting jobs. Chose C iT j 2 § (A) (A) SE RVI C 4 
Cities Service Chillo T Oil after much 


experimentation with water solubles. 


QUALITY PETROLEUM PR DUCTS 
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... OF CUTTING TOOL 
RESEARCH AND DESIGN 
ARE BACK OF... 


STANDARD’S 
New Heavy-Duty 
Self-Thinned Drill! 


U. S. Patent No. 2,778,252 


WEB THINNING is required each time a con- 
ventional type heavy-duty drill is resharpened. 


DISADVANTAGES: @ Increased grinding costs. 


@Problem of keeping 
point “On Center.” 


STANDARD’S New, Self-Thinned, Heavy-Duty 
Drill is designed with the shinning operation 
“built-in” the flute contours. 


ADVANTAGES: @ Elimination of costly “web 
thinning” for the normal 


The STANDARD Distrib- useable life of the drill. 


utor in your area stocks : 

acomplete line of rotary @ Accurate cutting assured 

metal cutting tools. by efficient point-on-center 
control. 


Quality Tools Since 1881 


For more information fill in page number on Inquiry Card, on page 199 
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Remington-Mall 


Chicago Pneumatic “ Buckeye 


Milwaukee Pioneer 


Master Pneumatic 


Porter Cable Sunbeam 


PET Wodack j Skil 
with Ek ig feature in common 
4 Ram Wen 
"\ 
| ; 
McGraw-Edison Ward's Powr-Kraft 


Black & Decker ‘ Gibraltar U. S. Electric Ingersoll Rand Stanley 


Thor-Speedway 


Cummins 


Dormeyer Electro Engineering Sears’ Craftsman 


Keller 


Jacobs and your industrial supply dis- 
tributor are ready to deliver the chucks 
you need and the service you deserve. 
First in chucks .. . first in service. 


The Jacobs Manufacturing Company 
West Hartford, Connecticut 


ig 

——- ¢ we 


If you’re miniaturizing ... you'll save space, time and 
money with Allen Minicaps and Minisets (#0 thru #3 dia.) 


These miniature Allen Hex Socket Cap 
and Set Screws will let you scale down 
your product sizes even farther. 
They’re made from Allenoy special 
alloy steel—so strong that you can 
safely specify fewer screws or smaller 
sizes. 


Allen Minicaps and Minisets are tiny, 
but very tough! —true Allens, with 
deep, clean, strong sockets and uni- 
form Class 3A threads. Minicaps have 
the Allen knurled “Grip-Head” and 
are trimmed both on top and under 
the head, for tighter fit and better ap- 
pearance, Minisets have the improved 


small-cup Allenpoint that drives 
deeper and holds tighter. 

Because sockets are uniformly true 
hexagon shape, the key or driver fits 
tight — makes starting much easier, 
saves a lot of time in assembly. 
Diameters of these miniatures run 
from #0 through #3. Minicap lengths 
run from 4%” through 2”, and Miniset 
lengths from 46” through %4”. Also 
standard in stainless steel. Your In- 
dustrial Distributor has them now. 
He'll show you why these Allens — 
like all Allens — hold tighter and last 
longer. Or write for information and 
samples. 


Stocked and sold by leading industrial distributors everywhere 


ALLE 
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Use Minicaps and Minisets 
wherever you need depend- 
able fastening in very small 
assemblies: 


TV, radio and telephone equip- 
ment @ Guided missiles, rockets 
e Panel meters e Electro-me- 
chanical devices and servo-sys- 
tems ¢ Computers ¢ Control and 
operating mechanisms for relays 
© Cameras e Instruments 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A. ALLt 


For more information fill in page number on Inquiry Card, on page 199 


WEX-SOCKET SCREWS 


THEY get to take 
a last look inside 


What if you had to make a final inspection of en- 
closed parts to be sure they were lubricated and you 
Standard Oj/ research could not do it without disassembling? Standard Oil 
research scientists have just developed an instru- 
ment system that determines lubricant level in an 


develops method instant. The device measures the density of an 
assembly so precisely the presence or absence of the 
for in spe ctin 9 desired quantity of lubricant registers on a meter. 


H h a unit might permit you to shorten an 


line or assembly operations for 

lubrication greater convenience, speed, economy. The research 

men at Standard who developed this inspection 

of enclosed parts method will be glad to share their know-how with 
you to help you fit it to your assembly operations. 

without disassembling pay -out youngest ivan 


This is the ‘ cath 4B more” Standard gives to in- 
dustry besides the research which has established 
Standard Oil petroleum products as the industry 
criteria for quality. 


For more information about this development or for 
assistance on other lubrication problems, inquire of 
any of the 48 Standard Oil district offices in the 15 
Midwest and Rocky Mountain states. Or write 
Standard Oil Company (Indiana), 910 South Michigan 
Avenue, Chicago 80, Illinois. 


You expect more from STAN NDARD and get it! 
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Now “Micrometer Accuracy” 
Applied Hydraulic Tracer Controt 


Provides more speed in Production Profiling and Duplicating 


GORTON 


“TRACE MASTER’ 


Supersensitive 
Hydraulic Control 


This master control valve is 
manufactured to tolerances 
which are NEW in the field of 
hydraulics. Working parts are 
so delicately ground and lapped 
that they will operate only with 
a very fine grade of special oil. 
Ordinary hydraulic fluids are 
wholly unsuitable. 


3 MODELS AVAILABLE 
180° Vertical Hydraulic Feed to Knee. 


360° Cross Hydraulic Feed to Ram 
Hydraulic Feed to 
‘able. 


3D Hydraulic feed to knee, ram and 
table for 3-dimensional work. 


The above can be furnished with the 
Gorton 1-22 Mastermil illustrated here 
or the Gorton 9-J Super-Speed Verti- 
cal Mill with single spindle, twin spin- 
dies and/or six inch higher column 
for additional vertical capacity. 


Gorton Trace-Master Hydraulic Tracer control is today’s best unit for 2- and ‘ B-.,., 

3-dimensional duplication, production profiling and work on all types of die 
forging, die casting, metal stamping, embossing and coining, as well as plastic in bulletin 2771-1302. we! IE ¥ reg 
molds in both ferrous and non-ferrous materials. *s Ors 


4 
Racine, Wisconsin 


Tracer-Controlled Pantographs, Duplicators — standard and special ... Horizontal and 
Vertical Mills, Swiss-Type Screw Machines, Tool Grinders, Small Tools and Accessories. 


SINCE 1893 | 


A7-1002-1P 
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GORTON EORGE | M 

1302 Racine Street 56-2 


YOU CAN SET TOOLS SECONDS 
on this 


SENECA 
TRACER 


© 


STYLUS LENGTH ADJUSTMENT IS MADE 
RALLEL TO CENTER LINE 


INDICATOR 


1 


4}j——---4 
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LENGTH 
JUSTMENT KNOB 


1 DIAMETER DIAL 
LENGTH DIAL INDICATOR NDIC ATOR 


LENGTH ADJUSTMENT KNOB 


Where it used to take minutes by the old “cut 
and try” method, it now takes only seconds to 
adjust tools on the new Seneca Falls Model Q 
Automatic Tracer Lathes. Diameter and shoul- 
der length accuracy are controlled by the stylus 
which is adjusted by means of compound slides 
Operating in conjuction with two dial gages. 
One dial indicates diameter, while the other in- 
dicates shoulder length. The operator simply 
takes an initial cut over the work piece and sets 
the dials to zero. The work piece is then checked 
with micrometers to obtain out-of-tolerance 
readings, after which the stylus is accurately 
adjusted in one setting, by turning the slide 
adjustment knobs until the hands on the dials 
indicate the correct amount of stock removal. 
After the stylus is properly adjusted for size and 
length, the hands on the dials are again set at 
. the zero mark. 


TRACER CONTROL 


Diametral and length adjustments are made by 

the “straight line” method, which does not 
affect either adjustment when feeding in the tracer slide. See line drawing for 
explanation. 


Another advantage of the dial gages is that tool adjustment for wear is visually 
indicated on the dial and permits resetting the stylus to zero position when the 
tool insert is indexed or changed for a fresh cutting edge. 


ENECA The dial indicator system facilitates a fast changeover from one part to another 
when used in conjunction with templates designed to compensate for variations 


ALLS in size of the work pieces. This method eliminates even the initial “trial cut,” as 
lY, the first piece turned is accurately machined to the specified dimensions. 


ACHINE 


SENECA FALLS MACHINE CO, 


SENECA FALLS, NEW YOR K 


Lo-swing Lathes and Seneca Falls Machine Tools, Automation and Electronics 


/ CAN BE MADE WITHOUT DISTURBING 
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Whatever your grinding job may be. 


200 adjusting screw washers are ground Tops of cylinder heads ground 21 per 56 cast iron plates are ground on one 
on one side in one hour. Stock removal hour; stock removal 3/16" to 1/4". side in one hour. Stock removal .140"; 
025"; limits = .001". Bottoms 55 per hour; stock .012”; limits limits .001". 

001". 


for best results... 


Grinder has the speed and precision 
that guarantees economical 

grinding on an endless variety 

of jobs. After the initial setup, 

the automatic cycle handles every 
operation from start to finish. 

The operator is freed to prepare the 
next load or to operate a second 


No. 18-C Grinder. 


Put it on the Blanchard 


The 18-C Automatic Cycle. 


Moves chuck to grinding Engages power down-feed Stops wheel, coolant pump, 
position and starts it rotating at preset rate and chuck 
Starts wheel rotation and Changes to fine feed just Moves chuck to loading 
coolant pump before finished size isreached _ position — demagnetizes chuck 
Provides rapid wheel ap- Stops feed when work is to Can be changed quickly to 
proach to work size —“sparks”™ out. Raises manual operation 
wheelhead 


Automatically Controls Size! 


Send today for your free copy of 18-C folder. 


THE BLANCHARD MACHINE COMPANY 


64 STATE ST., CAMBRIDGE 39, MASS., U.S. A. 
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One portion of the Verson engineering department where every day 
hundreds more man-hours are being added to the impressive total. 
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has probably solved 
your problem already 


Do you have an unusual problem in the press forming of metal? 
If so, solve it the easy way. For over 30 years Verson has special- 
ized in solving “‘unusual”’ problems. The results of over 5,000,000 
engineering man-hours are in our files. Here is a storehouse of 
ready made answers on which you can draw for the solution of 
your problem. 

What does this mean to you? It means a faster answer... an 
answer that has been proved . . . and a less costly answer. 

Whatever your problem, from a single machine to an entire 
stamping plant, complete with tooling, you owe it to yourself to 
get the advantages of Verson’s engineering background, experience 
and know-how. 


A Verson Press 
for every job from 60 tons up. 


~ ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS CO. 


9309 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS * 8300 S. CENTRAL EXPRESSWAY, DALLAS, TEXAS 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES * TRANSMAT PRESSES * TOOLING »* DIE CUSHIONS * VERSON-WHEELON HYDRAULIC PRESSES 


For more information fill in page number on Inquiry Card, on page 199 
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At the time this Red Ring Naloy Broach* reached heat- 
treat, about $5,000.00 had been spent on it. One mis- 
take during the heat-treat operation could reduce it to 


scrap. In addition, the resulting delay might seriously 


disrupt our customer’s production schedules. 


These are only two of the reasons why Red Ring 
Broaches are heat-treated in our own plant under con- 
trol of our own metallurgists. Here we have equipment 
especially designed and selected for just this type of 
work. Here we have an organization with a background 
of know-how that has been building up for the last 
30 years. 


Complete control over every production operation by 
men who KNOW broaches, gives the Red Ring Broach 
that extra precision—that extra service life—that added 
economy for the user. 


*See the cover illustration of American Machinist, November 4 issue. 


7983 


NAL BROACH 
& MACHINE Co. 


5600 ST. JEAN * DETROIT 13, MICHIGAN 
WORLD’S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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ORIGINATORS OF ROTARY SHAVING 
™ 
Dia. 
5/7 D. Pitch 


The new Electro-Probe Model 230 P-2 
introduces a new concept in Dimensional 
Control. It is far more than just another 
electronic test indicator. 


1. Take it anywhere. Model 230 P-2 is completely 
portable and self-contained. It consists of a bantam size 
electronic gage head and transistor amplifier which, 
with metal carrying case and accessories, weighs only 
814 Ibs. It is completely independent of external power, 
and electrical parts are hermetically sealed. 


2. Mount it on any conventional fixture. No special 
stand or holding fixture is required because gaging 
pressure is extremely light (less than 2.5 grams). Sup- 
ports which would deflect under even normally light 


gaging pressures remain rigid when the Electro-Probe 
is used. And the gaging pressure remains constant 
throughout range (change is less than 0.1 gram per 
.0OL”). 

3. Set it up in a jiffy. Now you have Precision without 
time-consuming adjustments. Master it anywhere with- 
in its range because response is so linear. Full scale 
Zero Adjustment makes positioning easy and fast. Warm 
up time is virtually zero. Gage when you're ready! 

4. Gage with ease and assurance. Contact has fric- 
tion-free travel of + .015”. Clutch mounting allows 
head to be placed in almost any position and provides 
complete over-travel protection. Either of two mag- 
nifications instantly available. Wide 414” dial easy 
to read. 


5. Enjoy greater reliability than ever before. Use of 
Printed circuits and transistors means trouble-free 
performance. Connections are sure, operating current 
amazingly low — no heating or voltage regulation 
problems, no dependence on electrical outlets. Learn 
more about this truly portable, reliable, accurate and 
versatile gaging device. 


Write for Literature. 
FEDERAL PRODUCTS CORPORATION 
8112 Eddy Street ¢ Providence 1, R. I. 


Packaged for convenience 


Electro-Probe gage head, self-powered 
amplifier and accessories, all in one 
lightweight case . . . easily carried 
from job to job. 


The Electro-Probe principle has exciting advantages 
in other fields of gaging. Ask us. 


FOR RECOMMENDATIONS IN MODERN GAGES... 


Dial Indicating, Air, Electric, or Electronic — for Inspecting, Measuring, Sorting, or Automation Gaging 


For more information fill in page number on Inquiry Card, on page 199 
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10% faster 


Rejects down 25% 
Carpenter No. 5 


Carpenter No. 5 


Production up 25% 
Carpenter No. 5 


18% more production 
Carpenter No. 8 


10% fewer rejects 
Carpenter No. 8 


5 to 10% faster 
Carpenter No. 8 


ini t cut 50% 
Rejects down from 10% to ‘2 % 
Carpenter No. 5-F 


More profitable production... 
the No. 1 benefit of [arpenter stainless 


Free-Machining Stainless Steels by Carpenter start to Availability? Never Better! You can depend on rush 


prove their superiority right from the first production delivery of Stainless No. 5 and No. 8 from your 
records. Seven of the eight examples in the illustration Carpenter Mill-Branch Warehouse, Office or Distribu- 
had a chance to use other steels first, then switched to tor. Build more profit into your production with 


Carpenter. The other used Carpenter first, then substi- Carpenter Free-Machining Stainless Steels. 


tuted another steel during emergency. He was quick to 


return to Carpenter. 


Free-Machining Stainless Steels 


The Carpenter Steel Company, 105 W. Bern St., Reading, Pa. 
Export Dept.: The Carpenter Steel Co., Port Washington, N. Y —“CARSTEELCO” 
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If you haven’t read this important 
booklet, your production line may be 
operating at less than peak efficiency. Your operations 
may be beating competition with HSS today, 
but you will likely need carbide tooling to be 
the leader tomorrow. 


Write for your free copy of this important booklet today! 


Conomatic 


CONE AUTOMATIC MACHINE COMPANY, INC., WINDSOR, VT., U.S.A, 


For more information fill in page number on Inquiry Card, on page 199 MACHINERY Februarv 1958—103 


| gr 

| 
i qi 

= 
CA RB 1D E 4 
DEy Elo Fm 
ENT 
6G 

ij 

4 fj 
{ 


COMBINE AUGER TUBES 


Steelweld Brake i i i 1950. 

25 to 50 Made Per Hour at ed and ram are 16'-0" long including 

Massey-Harris-Ferguson Ltd 2’-0" extensions at both ends. Bending 
, 


capacity rated at 12’ x 3%"". 


UGER tubes for combines made at Massey-Harris- 

Ferguson, Ltd., Toronto, are produced at rates of 
25 to 50 per hour, depending upon conditions, with a 
Steelweld Brake. The tubes are from 10 to 16 feet long 
and made of 16 gauge steel. 

This job represents one of a multitude performed at 
low cost on this brake, which is used for many bending 
and metal-forming operations required for the various 
farm implements built by Massey-Harris-Ferguson. 

Steelwelds are popular with farm machinery manu- 
facturers and have been serving many for years. They 
Flat metal is quickly formed into a cylinder by a perform accurately, keep going continuously on long 
series of pressure contacts with this die arrangement. production runs without need of frequent adjustments, 

tinkering and maintenance. They are easy and safe to 
operate. Dies are quickly changed. 


ST = e. LW ke L D Because Steelweld Brakes are heavily built machines 
loaded with features that will help you, it will be to your 
interest to give them serious consideration when addi- 


PRESS BRAKES tional brakes are needed. 
Write for free copy of Catalog No. 2010 
Gives construction and engineering details 


Steelweld Div., The Cleveland Crane & Engineering Co., 5468 E. 281 St., Wickliffe, Ohio. 
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King 144” Manually Controlled 
Machine of the type on which 
Fawick Airflex Clutch was used to 
provide variable torque output. 
Manually Controlled King ma- 
chines are available in 62, 72, 
84, 100, 120 and 144” sizes; 
the new Full Electrically Controlled 
machines in sizes 30, 36, 46, 56” 
and up. 


Clutch provides 


variable torque output King 


vertical boring and turning machine 


The King Machine Tool Division, American Steel 
Foundries, recently solved a customer problem requir- 
ing a different machine torque output for each size 
work piece. This was accomplished on a King 144” 
manually controlled Vertical Boring and Turning 
Machine by installing a FAwIcK Type 22CB500 Airflex 
Clutch between the drive motor and the machine drive. 

When used for special work, torque output variations 
are established with simple regulation of the air pres- 
sure in the clutch. Under normal use, the clutch 
functions under full operating pressure as a coupling 
between the motor and the machine drive. 


This is but one of hundreds of installations where 
FAWICK Airflex Clutches have solved special machine 
problems. Your nearest FAWICK representative will 


gladly demonstrate the advantages that FAWICK can 


provide for improving the performance and efficiency 
of your machines. 


FAWICK AIRFLEX DIVISION 


FAWICK CORPORATION 
9919 CLINTON ROAD + CLEVELAND 11, OHIO 


In Canada: Fawick Canada, Litd., Toronto 


INDUSTRIAL CL ES AND BRAKES 
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There are extra values in ARMSTRONG 
TOOLS that become apparent only with use. 


TOOL SENSE— convenience in use — the 
most efficient “tool approach” built into 
ARMSTRONG Tool Holders; the balance 
and “feel” of an ARMSTRONG Wrench; 
the rigidity of ARMSTRONG “C” Clamps; 
the extra toughness of ARMSTRONG Lathe 
Dogs and Eye Bolts; the universal adaptability 
of ARMSTRONG Set-up and Hold-down 
Tools — the evidence of “tool sense”, the 
understanding of each tool’s requirements. 


STRENGTH — built into each individual 
ARMSTRONG TOOL is a safety factor of 
extra strength — strength beyond any need, 
the inherent strength of specially selected 


materials enhanced by proper heat treatment 
and hardening. 


UNIFORM QUALITY — the uniform 
quality made possible by modern manufac- 
turing methods, in a specially-built plant 
equipped with every needed quality control. 
The name ARMSTRONG with the Arm-and- 
Hammer Trade Mark is universally recog- 
nized as a guarantee of finest quality. 


“The Tool Holder People” 
- 5213 WEST ARMSTRONG AVE. + CHICAGO 30, ILLINOIS 


BROS. TOOL CO. 
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FOOLS 
More than meets the eye 
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Bulletin No. 135 
gives a complete 
description and 
shows many ex- 
amples. It’s yours 
for the asking. 


R. Hoe & Co. Inc., New York world 
renowned manufacturers of printing 
presses, has actually accomplished this 
in the machining of their impression 
cylinders. 


Using a 32” “AMERICAN” Hydraulic 
Tracing Lathe, the cylinder journal 
shapes are generated from a template 
and the 15” diameter cylinder body is 
turned straight without the template 
control. 


The all-hydraulic tracing unit in com- 
bination with the accuracy and rigidity 
inherent in ‘‘AMERICAN” lathes insures 
the highest quality of work both from 


the standpoint of accuracy and fine 
finish. 


With production costs constantly reach- 
ing new peaks, industry simply can’t 
afford to ignore such savings from 
modern equipment. Where else could 
such a magnificent return upon an in- 
vestment be secured, and how else can 
costs be lowered to meet an increasingly 
competitive market? 


More production per man hour is the 
answer and the only answer to spiraling 
costs—modern, high production ma- 
chinery is the answer to greater pro- 
duction per man hour. 


LATHES AND RADIAL DRILLS 


FROM OURS 
2 
TO AY, HOURS... 


Operates MARVEL No. 8 Band Saw by FEEL! 


sightless operator uses saw to FULL CAPACITY! 


For the complete story, write for the 
new Bulletin 875, which illustrates 
and describes this outstanding uni- 
versal metal cutting saw. 


ARMSTRONG-BLUM MFG. CO. . 
5700 BLOOMINGDALE AVENUE, CHICAGO 39, ILLINOIS 
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Among the many advantages of the MARVEL No. 8 Band Saw is the simplicity 
and convenience of operation built into this universal metal cutting saw. 

Here’s a case in point. Paul Stevens, who is totally blind, is employed by the 
Purkett Manufacturing Co., Joplin, Mo., manufacturers of laundry equip- 
ment, as a MARVEL No. 8 Band Saw operator. He operates two MARVEL 
No. 8 Band Saws, filling orders from the fabricating department for bars, shapes 
and even mitres. He handles the entire operation without assistance from anyone. 

Thoroughly familiar with his stock and bin locations, he sets up the saw, 
measures lengths, and turns out work accurate to '»”. Almost any conceivable 
sawing job is handled on these machines, from the smallest, most delicate work 
to heavy beams, up to 18”. They will cut-off bar stock, pipe, tubing, moulding 
and structural shapes — saving hours of machining time. 

The MARVEL No. 8 vertical column design, table height working surface, 
easy accessibility to simple operating controls, fast and positive power or manual 
feed control, column and blade tilting to any angle up to 45° right or left of vertical 
for cutting at an angle or mitre —are just a few design and operating features 
that make MARVEL No. 8 Band Saws the best all-around saw you can buy. 


| fy 4 
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BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Nickel Billets Get Close Shave 
with Tools of 66 High-Speed 


Biting into billets, castings or forgings 
of nickel or nickel alloy is one of the 
toughest assignments ever devised for 
tool steel. And yet, such jobs are taken 
in stride with Bethlehem high-speed tool 


Bar peeler cutters, made of 66 High-Speed 
tool steel, prepare nickel surface for extrusion. 


steel at the plant of International Nickel 
Co., Huntington, W. Va. 

The bar peeler cutters, in the picture 
above, are hardened to Rockwell C 60-62, 
and are used in the surface preparation 
of nickel billets, prior to extrusion. De- 
spite this extremely rugged operation, the 
cutters are doing an outstanding job, be- 
cause of their unusual resistance to shock 
and wear. 

66 High-Speed is ideal for all types of 
cutting applications because of its well- 
rounded 6-5-4-2 analysis. In addition to 
its outstanding shock and wear proper- 
ties, it has excellent red-hardness and 
abrasion resistance — all the qualities 
needed for satisfactory high-speed eut- 
ting work. 

If you would like to learn more about 
66 High-Speed, and the many jobs it ean 
handle, simply get in touch with your 
friendly Bethlehem tool steel distributor. 


Distributor 


BETHLEHEM TOOL 
ENGINEER SA’ 


Overloading of Machines 
Shortens Tool Life 


Overloading of machine tools is detri- 
mental not only to the machines, but also 
to the life of the tools. Overloads cause 
excessive deflection of the constructional 
members, which may cause misalignment 
of mating tools and change calculated 
clearances. This in turn may produce ex- 
cessive wear on the tools, and may result 
in defective parts or premature tool 
breakage. 

Overloading frequently results from 
performing an excessive number of oper- 
ations at one time, such as multiple piere- 
ing of holes. Overloads of this type ean 
be prevented without changing the work 
to be done by providing, (1) shear on 
either the punch or die to reduce the 
maximum punching load, or, (2) by 
staggering punch heights so that the 
multiple operations are performed in 
sequence, instead of all at the same time. 


UP TO 30,000 CONVEYOR PANELS 
WITH DIE OF 67 CHISEL 


This large blanking die was employed in 
the production of conveyor panels, made 
from 14-gage sheet steel. It was hardened 
to Roekwell C-50, and turned out as 
many as 30,000 pieces before redressing 
was required. 67 Chisel is our popular 
chrome-tungsten type of shock-resisting 
tool steel. In addition to its use in blank- 
ing, it’s excellent for hot-work tools, shear 
blades, and swaging dies. Give it a try. 


Rig 
by Bethichem Pacific Coast Steel Corporation Bethiehem Export Corporation 
A 


Due to unprecedented cutting ability . . . increased 
range and capacity . . . simplification of controls .. . 


and ease of operation, the HYDROPTIC 6A is unmatched 
in performance. 


Up to 30% increase in productivity has been realized 
with the AUTOMATIC COORDINATE REPEATING DEVICE oll at 

DIR (optional equipme nt) w hic h repeats sucee ssively see ietiomation, 
the initial settings made during the machining of the = 


send for 
first workpiece. Catalog No. 1149. 


As with all ste nypDRopTicsS, accuracy is based on siv igh Precision STANDARD SCALES. 


AMERICAN SIP CORPORATION « 100 EAST 42 STREET, NEW YORK 17, N.Y. 
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i; ... attained with the New SIP HYDROPTIC 6A Jig Boring and Milling Machine 


CENTRALIZED CONTROL CABINET 
CONVENIENTLY LOCATED... 
NEVER INCLINES 


For convenience and better operation, con- 
trol cabinet mounted on leg remains vertical 
when press is inclined; is subject to less oper- 
ational shock and easier to maintain. 


You Helped Design 


The Improved 


You, as a press user, have often told us what 


features you wanted in an O.B.I. to improve 


your press operations. Most of the design 
changes in this improved Minster O.B.I. are 


based on your ideas, desires and demands. 


NEW LEG DESIGN PROVIDES 
MORE WORKING SPACE 


Square-cut legs give operator more room, 
a comfortable position in front of press. In- 
clining mechanism in leg and use of mov- 
able spacer rod provide more free space 
under press for tote pans or conveyors. 


NUMBER | 4 | S | 6 


| 32 | 45 | 60 
Flywheel or geared type. Drive can be 
mounted on either side. MINSTER patented 
Combination Air Friction Clutch and Brake 
Unit mounted within flywheel or drive gear 
on crankshaft. 


HEAVIER FRAME 
FOR GREATER RIGIDITY, 
ACCURACY AND DIE LIFE 


Frame closed in on top and front com- 
pletely encloses bearing caps, thus provid- 
ing better distribution of work forces. Con- 
nection cover keeps press cleaner—no oil 
drops hit operator, 


GREATER CONNECTION STRENGTH 
— IMPROVED KNOCKOUT 


Tail stock type connection screw locking. 
Increased connection strength and screw 
support. 

T-Slotted Knockout blocks moving against 
frame surface give more positive knockout, 
are easier to adjust. No more bracket 
breakage. 


THE MINSTER MACHINE COMPANY 


FASTER, EASIER INCLINING 


Inclining the press takes less time and labor 
with ratchet-wrench-operated mechanism 
located in press leg at normal working 
height. Die changes are made quickly in 
vertical position with greater safety, more 
accurate alignment and less die change- 
over time. 


MINSTER, OHIO 
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HERE IS THE PAY-OFF 


Scrap loss dropped 80% 


Floor-to-floor grinding time 
reduced 


Productivity raised 25-50% 


Capital investment 
reduced $3000.00 


Floor space requirements 
reduced 60% 


Tool surface finish 
considerably improved 


Closer tolerances achieved, 


For more information on what can be 
accomplished with this versatile grinder, 
write to the Sheffield Corporation, Day- 
ton 1, Ohio, U.S.A. Dept. 9 
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Wesson Metal of Lexington, Kentucky make 
carbide form tools. Originally these were 
ground on a surface grinder and checked 
intermittently on an optical comparator. 

Errors in relocating a work piece on the 
grinder after checking, and errors in com- 
parator computations contributed to a scrap 
loss that eventually became intolerable. 

To remedy this, a Sheffield Micro-Form 
Grinder was installed to replace both surface 
grinder and comparator. Now the work part 
is ground directly from its drawing. It is 
checked accurately at any time without dis- 
turbing its set-up on the Micro-Form Grinder. 
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people 
buy 
Scott Wipers 
for 
many 


reasons: 


Scott Wipers are used at RCA-Camden for wiping hands that handle speaker voice 
coils, wiping powder and dust at coil packing stations, wiping soldering irons on 
assembly lines, cleaning punch presses. Mr. George M. Cavanaugh, Administrator, 
Staff Purchasing, is shown here beside an RCA Victor Mark II Hi-Fi ‘‘Victrola’’ which 
uses four speakers in RCA’s Panoramic Sound System. 


RCA keeps plant cleaner, gets greater 
wiping efficiency with Scott Wipers! 


Employees at RCA, Camden, N. J. who produce high quality speakers for 
RCA Victor Hi-Fi sets, say that Scott Wipers are “easier to use than rags.” 
Lintfree and disposable, Scott Wipers are ideal for wiping excess thermoset- 
ting cement off parts (cloth could wipe cement but couldn’t be satisfactorily 
laundered afterwards) . . . for eliminating “fuzz on fingers” after handling 
cemented parts . . . and for all general wiping jobs from the Speaker Assembly 
Department to the Tool Shop. Scott Wipers contribute greatly to good 
housekeeping and help in RCA’s constant efforts to produce quality products 
through expert workmanship, precise engineering and manufacturing methods. 


Maker of the famous Scott paper products you use 
SCOTT PAPER in your home. See ‘Father Knows Best" and ‘‘The 


Gisele MacKenzie Show"’ on NBC-TV. 


For complete facts and figures on many other users of Scott Wipers, 
get case histories from your Scott distributor (Yellow Pages: ‘‘Paper 
Towels’) or write: Scott Paper Company, Dept. M-82, Chester, Pa. 
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Don’t let RUST eat away your 


Rust in a valuable machine tool or on finished parts 
can sometimes cost you thousands of dollars—and it’s 
often difficult to prevent. But it can be prevented. Proved 
in the field and constantly improved for more than 30 
years, Texaco Soluble Oils have shown that they give 
full protection against rust. 

In addition, Texaco Soluble Oils have excellent cool- 
ing and other properties — assuring longer tool life. They 
keep machines cleaner, emulsify readily with water, 
remain stable, and assure freedom from odor problems. 

These are some of the reasons for machining with 
Texaco. And there are many others. Your local Texaco 
lubrication representative will be glad to give you the 
complete details and help you select the proper coolant 
from a full line of Texaco Cutting, Grinding and Soluble 


LUBRICATION IS A MAJOR 


profits 


Oils. Just call the nearest of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, New 
17, N.Y. 


TUNE IN...fetropolitan Opera Radio Broadcasts Every Saturday Afternoon 


FACTOR IN COST CONTROL 


(PARTS, INVENTORY, PRODUCTION, DOWNTIME, MAINTENANCE) 
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Project Change-Over 


Outlook Change-Over 
Operation Whatnext? 


Washington Briefs 


LORING F. OVERMAN 


EQUIPMENT MANUFACTURERS whose products can 
be engineered to help fashion missiles should be busy and 
prosperous in the years immediately ahead. Current esti- 
mates are that for the year ending June 30, the Army, 
Navy, and Air Force will spend $2,500,000,000 for mis- 
siles. Looking ahead further, the amount may be vastly 
increased, with the Air Force alone expected to spend 
half of its funds on missile projects. The immediate out- 
look is that 6 per cent of the expected $2,500,000,000 
will be allocated to facilities—a total of $150,000,000. In 
this figure lie the funds required for tooling up. 

The missiles industry is believed to be on the verge of 
a vast expansion program which, within a few years, will 
find it rivaling the aircraft producers in size and volume 
of output. Production to date has been largely on a do-it- 
by-hand basis. Tomorrow's setup will be a production- 
line operation. 

Present builders of planes will be tomorrow’s missile 
builders. Vast airplane plants which have been hit by 
cutbacks and unemployment will soon be humming with 
the production of rocket-frame assemblies. The same goes 
for producers of engines. Manufacturers of complex elec- 
tronic systems will be beneficiaries of operation change- 
overs, as will the producers of revolutionary liquid and 
solid fuels. 


Outlook Change-Over 


Washington’s plans for 1958 are being based on the 
premise that the country has, in many respects, experi- 
enced a reversal in its thinking. Examples: 

Sputniks have given stature to USSR claims, boasts, 
and threats. Being able to see two sputniks overhead, 
sometimes with the naked eye, has done much to deflate 
many USA delusions of grandeur. 

Deflated confidence in immediate business prospects 
has been another result. Washington expects this uncer- 
tainty to dissipate by midyear, with a slow upturn lead- 
ing back to normal in 1959. 

Political Washington views the present uncertainty 
with mixed emotions during this, an election year. It can 
be expected that the “outs” will exploit the present situa- 
tion to the utmost; that the “ins” will do everything in 
their power to “gild the lily” before the fall elections. Ex- 
pect freeing of mortgage money, and encouragement to 
small business and labor. Problem children of the situa- 
tion are the wish to reduce taxes, coupled with the need 
to increase defense appropriations. 

Other problems—pressure for federal aid to schools 
(particularly to shore up science education), civil rights, 
and farm income. In addition, political Washington is 
much concerned about housewives’ protests against ris- 
ing food costs, workers’ uncertainty about job future, and 
business apprehension over the profit squeeze. 


Operation Whatnext? 


Although Washington is quick to admit being consid- 
erably behind the USSR in sputniks, the promise is that 
it won't be for long. 

General Clarence S. Irvine, Air Force Deputy Chief of 
Staff for Materiel, was asked for his recommendations for 
getting the missiles program in high gear. “What we don't 
need in Washington,” he said, “are more commissions or 
czars. We need decisions by the Secretary of Defense.” 

Among recommendations heard by the committee was 
one urging that research and development be placed on 
a three- to five-year, instead of the current one-vear basis. 


Operation Maintainability 


A new Defense Department Instruction (5129.9), dated 
December 12, 1957, establishes a coordinating committee 
to develop a sound, coordinated, and integrated main- 
tenance engineering program for the Department of De- 
fense. Task of the new committee will be to improve the 
maintainability of equipment for the Armed Forces by 
acquainting designers and engineers with field problems. 


Washington Briefs 

A new Bureau of Translation—to gather, translate and 
disseminate scientific journels published in eastern Eu- 
rope—is a recent Washington proposal. Budget Bureau 
is understood to be favorably inclined. Department of 
Commerce office of Technical Services is sponsoring the 
project. Desirability of such a bureau is the fact, officials 
said, that a Russian journal dated June, 1957, described 
Sputnik I in detail. Translation, it is said, was not made 
available to scientists working on the Vanguard missile. 

Government departments and Budget Bureau are con- 
sidering proposals to resume publication of input-output 
tables which show which industries produce .and which 
consume principal materials and components. The tables, 
discontinued in 1953, showed what happens among user 
industries when a given material is in short or surplus 
supply. Data is needed by Government and by industry; 
the cost is $400,000 for the first year, gradually increasing 
to $600,000 yearly. 

There are still some old-fashioned folks in Washington. 
Strategic Air Commander Thomas S$. Power in a news 
conference warned against premature abandonment of 
the manned bomber. He pointed out that much work 
must be done before missiles prove themselves as an effec- 
tive weapon. 

Meanwhile Strategic Air Command at Westover, Mass.. 
reported that its forty-five operational B-52’s have passed 
the 100,000-hour flight mark on their J-57 engines with- 
out sending an engine off the base for an overhaul. 
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INCREASED PRODUCTION 


reading black and white dials — 1! 


Chuckir 
nge black and white dials are now 
pment at no extra cost on all of ou 


ELMIRA, 


provement and increased pro Ask for bulletin 


Machinery 


FEBRUARY 1958 


Dont Sell Teen-Agers Short 


SOME PEOPLE who read in the daily news- 
papers about the horrendous doings of 
American youth are apt to take too pessimis- 
tic a viewpoint concerning the younger gen- 
eration. The fact of the matter is that for 
every juvenile delinquent there are hundreds 
of boys and girls who are seriously preparing 
themselves for useful lives in a civilization 
that is becoming increasingly complex. They 
realize that their opportunities are the great- 
est that have ever existed because of the tre- 
mendous advances made in practically all 
fields during the last two decades. 


Business concerns in increasing number are 
offering scholarships to enable high-grade 
students of moderate income to educate them- 
selves to meet industry’s requirements. One 
concern on the Pacific Coast awards summer- 
study scholarships in its own research and 
development laboratories under which a 
dozen teen-agers work out a unique ten-week 
research project. The $800 they earn during 
this period is of considerable help in financ- 
ing their first year in college. More important 
to them, however, is a real conception of the 
requirements of the professions that their fu- 
ture studies will prepare them for. 


The same concern has also given full-time 
summer jobs to twenty high-school teachers 
of science and mathematics. These teachers, 
working side-by-side with the company’s sci- 
entists, obtain an appreciation of the practi- 
cal needs of industry. They become better 
equipped to prepare their students for the 
work-a-day world. 


It need hardly be pointed out that the 
pecuniary rewards for engineering and sci- 
ence graduates are at an all-time high. Le- 
high University recently issued a bulletin 
stating that 1957 graduates who majored in 
mechanical engineering started working at an 
average salary of $465 a month. Graduates in 
electrical engineering and engineering physi- 
cists command even higher remuneration. So 
far as engineers are concerned, it will be a 
“sellers’ market” for years ahead. 


Although newspapers and other periodicals 
constantly stress the desperate need for more 
engineers, little is published concerning the 
importance of insuring an adequate reservoir 
of skilled mechanics in the years to come. The 
possible future dearth of skilled mechanics 
should be of vital concern to every industri- 
alist. Unless there are capable foundrymen, 
machinists, toolmakers, and welders in suffi- 
cient abundance, it will be difficult to fabri- 
cate on a production basis the future brain- 
children of our scientists and engineers. 


The rewards for learning a trade include 
financial security and the personal satisfaction 
which stems from worth-while daily accom- 
plishments. Those of our youth who do not 
plan to enter a profession through a univer- 
sity education should be encouraged to learn 
a trade. The rewards are unlimited. 


Disraeli wrote “The youth of a nation are 
the trustees of posterity.” The youth of Amer- 
ica has never failed preceding generations. 
Don’t ever sell it short! 
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m =>: With ONE you know, the other you don't 


Two alloy steel bars of the same type can differ 
markedly in hardenability—if they come from 

c different furnace heats. But with Ryerson 8-step 
quality control, there’s no need to guess. Every 
Ryerson alloy bar is positively identified by heat 
number. You get a “‘heat history’? report with 
every order. 


Here’s what the Ryerson report tells you: 


1. Heat analysis. Not just the chemical range for 
the type of alloy, but the specific analysis of 


the heat from which your steel was rolled. 


2. Tested Hardenability. Not just the average 
hardenability for the alloy, but the actual 
Ryerson-tested hardenability for the particular 
heat ...as quenched and at three draw 
temperatures. 


You can always be sure with alloys from 
Ryerson. On your next order, get the protection 
offered by the Ryerson Certified Alloy Steel plan. 
It costs no more. Call your nearby Ryerson plant. 


© RYERSON STEEL 


Principal products: Carbon, alloy and stainless stee! —bars, structurals, plates, sheets, tubing—aluminum, industrial plastics, metalworking machinery, etc. 
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JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK * BOSTON * WALLINGFORD, CONN. * PHILADELPHIA * CHARLOTTE * CINCINNATI * CLEVELAND 
DETROIT * PITTSBURGH * BUFFALO * INDIANAPOLIS * CHICAGO + MILWAUKEE * ST. LOUIS * LOS ANGELES * SAN FRANCISCO « SPOKANE © SEATTLE 
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JACK WELCH, Assistant Vice-President 
Sheffield Corporation, Dayton, Ohio 


AS THE FUNCTIONAL CAPACITY of a ma- 
chine tool is increased, its greater utility often 
contributes to the development of products for 
industry. This has been especially evident in the 
evolution of ultrasonic machine tools. Their grow- 
ing diversity of use has made a variety of new 
parts possible and the manufacture of many other 
regularly made components more economical. 
Since ultrasonic machine tools are relatively new, 
an analysis of their basic operations can be help- 
ful in appraising potential applications. 

In the ultrasonic machining process, a tool is 
vibrated at a frequency too high to be heard with 
the human ear. This energy is transferred by the 
tool to abrasive particles which, in turn, bombard 
the material to be machined. The three basic ele- 
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ments of an ultrasonic machine tool are a gen- 
erator of high-frequency electrical current, a 
transducer to convert this electrical energy into 
the mechanical energy necessary to produce the 
linear vibrating movement of the tool, and 

machine on which to perform the work. While 
the high-frequency generator is a reasonably well 
known electrical device, the transducer requires 
some additional explanation. The key to the 
ability of a transducer to convert electrical en- 
ergy into mechanical energy lies in magnetostric- 
tion—the property of ferromagnetic materials to 
change in dimension when subjected to a mag- 
netic field. The core of an electromagnet becomes 
longer when the windings are energized, and it 
shrinks back to normal size when the current 
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stops. A change in core length occurs every time 
an electrical current is induced into the coil of 
the electromagnet. In typical equipment for 
ultrasonic machining, a 20,000-cycle electric cur- 
rent is applied to the transducer. 

Movement of the magnet core is amplified by 
what is called a connecting body and is further 
amplified by the tool-holder and tool combina- 
tion. In ultrasonic machining, the work area is 
covered with an abrasive slurry, and vibration 
of the tool is of sufficient amplitude to bombard 


Fig. 1. (Left) Here, a stand- 
ard surface grinder has been 
converted for ultrasonic op- 
eration. Work is traversed 
past the vibrating form tool 
as flexible nozzles supply the 
abrasive slurry. 


Fig. 2. (Below) Rectangular 
holes have been drilled in this 
strip of carbide. Tool has 
shape of the hole it produced. 
Slurry used was a mixture of 
boron-carbide and water. 


the part with the abrasive grains in the mixture. 

The electronic frequency generator and the 
magnetostrictive transducer can be attached to 
any suitable machine tool. In one instance, a 
Gallmeyer-Livingston hydraulically operated 
surface grinder was especially adapted for ultra- 
sonic machining by replacing the grinding wheel 
and spindle with a Sheffield Cavitron transducer 
and its mounting. As with an ordinary surface 
grinder, this machine is used for the production 
of flat surfaces. 

The modified surface grinder with a work-piece 
having an experimental turbine-blade root form 
held in the table chuck is shown close up in 
Fig. 1. Standard practice for ultrasonic machin- 
ing of hard materials plus an oscillating table 
movement are employed. By repeatedly passing 
the work back and forth beneath the formed tool 
as it is fed downward, an excellent surface finish 
is obtained and parallel root faces are assured. 
An electronic frequency generator and _trans- 
ducer combination may be adapted to any suit- 
able machine tool such as a drilling, milling, pro- 
filing, or engraving machine. 

The material that actually does the cutting is 
the abrasive in the slurry. This mixture is fed to 
the work-piece through a flexible hose. Two 
nozzles which are used for supplying abrasive 
slurry to a part are seen in Fig. 2. Work-piece in 
this case is a strip of carbide requiring several 
holes of rectangular cross-section. Attached to 
the tool-holder is a steel tool of the necessary 
size and shape to produce these holes. In opera- 
tion, the work is flooded with a mixture of boron- 
carbide and water, the finish of the holes being 
determined by grain size of the abrasive. 
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Setup of an abrasive system for supplying two 
different slurry mixtures to the work is illus- 
trated in Fig. 3. One container has a coarse 
abrasive (No. 280 grain size) for roughing holes, 
ports, or cavities; the other, a fine abrasive (No. 
800 grain size), for finishing. The tool-holders 
in front of the chuck are representative of the 
sizes and shapes used in various applications. 
A finishing operation in machining of rectangular 
holes in a hydraulic servo-valve sleeve for air- 
craft is shown in Fig. 4. The sleeve is held in an 
indexing fixture which provides for radial align- 
ment of the work, as well as for support. Two 
ports are machined simultaneously by means of 
dual-mounted tools. Tolerance on the distance 
between the two tools is maintained by holding 
them in a precision fixture while being  soft- 
soldered to the tool-holder. 

Photomicrographs show that the structure otf 
heat-treated steels is not changed by the cutting 
process. Ultrasonic machining is being used in 
many different types of work, under various spe- 
cial conditions, and on a wide range of materials. 
For example, ring dies are being machined in 
cemented carbide. One type of blank that is 
generally used in the manufacture of college 
and high school class rings was made in carbide 
in two hours and forty minutes. Its counterpart 
in steel took five hours and twenty minutes by the 
same process. This is mentioned to point out that 
the harder and more brittle the material is, the 
easier it is cut. Therefore, tool steel of 60 and 62 
Rockwell C hardness would be comparatively 
soft for the ultrasonic process. Engineers and 
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Fig. 3. This ultrasonic machine tool has a dual slurry 
system: one for roughing and one for finishing. A typi- 
cal group of tool-holders are in the foreground. 


Fig. 4. Rectangular ports in an aircraft hydraulic servo 
valve are being produced two at a time. Fixture is used 
to accurately index and align work-piece. 
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designers will now be able to use materials in 
their products that they previously had to reject 
because there was no suitable way of machining 
them. Now these harder, more brittle, but more 
durable materials can be machined rapidly. 

A similar application is in the manufacture of 
dies for type. Carbide type diemakers using ultra- 
sonic equipment have increased their production 
as much as twenty-five times without reducing 


Fig. 6. The sapphire wafers (heading illustration) 

are diced or cut into small roundels in this ma- 

chine. Tool is a bundle of drawn steel tubes, all 
brazed to the tool-holder. 


Fig. 5. This carbide extrusion die, viewed from 
both ends, was machined from a solid blank with 
the straight and tapered tools seen in foreground. 
Tapered entrance section (right), throat, and 
throat relief (left) were produced ultrasonically. 


quality requirements. A carbide type die can be 
produced by the ultrasonic method in twenty 
seconds of machining time. 

Ultrasonic machining has been used for pro- 
ducing carbide extrusion dies. The carbide die 
in Fig. 5 is about an inch deep. It was ultrason- 
ically machined, in a fraction of the time for- 
merly required, from a solid blank using straight 
and tapered tools to form the entrance angle, the 
relief on the outside of the throat, and the throat. 
The same method has been used for making new 
wire drawing dies and for widening worn dies to 
the next larger size. 

Progressive blanking dies with more intricate 
parts are also made by the ultrasonic process. 
This method eliminates any need of making the 
die in many small sections and then holding 
them in a retaining plate. The forms are put 
directly into the die blanks. By cutting from the 
reverse side, a small clearance angle is auto- 
matically produced in the die-plate. 


Fig. 7. Ultrasonic machining of cavities in seg- 

mented plaster tire patterns eliminates the ne- 

cessity of a tedious hand carving operation. 
Process makes tread design more flexible. 
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Fig. 8. Saturable reactor cores, made of ferrite, 

are readily machined ultrasonically. Tool used 

is at top and an uncut core is at left. Tolerances 
required were critical for this material. 


Designs can be machined ultrasonically in gem 
stones, spinel, cameo, and similar materials. The 
engraving of medallions for decorative purposes 
is usually performed on very brittle materials tor 
which the ultrasonic cutting time is short. Cut- 
ting speeds run as high as 0.001 to 0.020 inch per 
second, and each tool may be used to cut as 
many as 300 parts. 

A more difficult type of machining operation 
was the production of a square hole and a tapped 
hole in a piece of diamonite. This material is cut 
rather readily by the ultrasonic method. Soft- 
steel tools were used in Monel tool-holders. To 
tap internal threads, the work-piece must be 
mounted on a rotary table which can be raised 
by its own lead-screw. As the work is rotated, it 
is fed upward onto the fixed tap. The pitch of 
both table lead-screw and tap must be equal. 

Other practical uses for the process are the 
slicing and dicing of silicon and germanium for 
transistors and diodes used in automobile radios. 
hearing aids, and various other electronic devices. 
The same type of operation is used to slice and 
dice white sapphire for jewel bearing blanks. In 
the heading illustration, a tool that produces a 
number of parallel cuts simultaneously slices a 
piece of sapphire into thin wafers. Each wafer is 
0.020 inch thick and has smooth sides. The 
wafers are then diced or cut into small roundels 
(Fig. 6) with an ultrasonic tool consisting of a 
bundle of drawn steel tubes brazed together. 

Tread designs for automobile tire molds that 
formerly were difficult to produce to the required 
accuracy have been manufactured rapidly, eco- 
nomically, and precisely with ultrasonic equip- 
ment. Sipe cavities are machined into segmented 
plaster tire patterns such as that seen in Fig. 7. 
Sipes are the stainless-steel inserts tire 


Fig. 9. Wheel-shaped component made of Fer- 
ramic is machined in four operations with the 
trepanning type tool seen at left. Method of 
production required minimum stock removal. 


molds that form complex tread designs to im- 
prove roadability and reduce tire noise. Previ- 
ously these designs were hand-carved into the 
plaster in a tedious, time-consuming operation. 
With ultrasonic machining, however, these cav- 
ities are cut to proper depth and in precise loca- 
tion. Previous hazards and disadvantages, such 
as chipping, misalignment, and distortion, have 
been eliminated along with the design limitations 
they contributed. 

Like glass, ferrite is an extremely difficult 
material to machine. However, one assembly used 
by the thousands in electronic computers  re- 
quires a ferrite toroid with an 0.0015-inch slot 
cut through one side. This slot can be machined 
by the ultrasonic method. A second application of 
ultrasonic machining to this material is the cut- 
ting of a complex shape into a short hollow cylin- 
der. The component (Fig. §) is used as a satur- 
able reactor core. Previous method of production 
caused much breakage and scrap loss. 

Ferramic is another hard and brittle material. 
Machining wheel-shaped components of it was 
accomplished ultrasonically by the use of the 
trepanning type of tool seen in Fig. 9. This tool 
required a minimum of stock removal and gave 
maximum cutting rates. 

For engraving by hand, a smaller ultrasonic 
tool is available that features a pencil type trans- 
ducer. This portable tool is used for profiling. 
polishing, cutting, drilling, and machining and 
is powered by a 200-watt electronic generator 
that operates on a 115- to 120-volt, 60-cycle, 
single-phase current. 

These are only a few applications of the ultra- 
sonic method to difficult machining operations. 
but they give ample evidence that the process is 
becoming an important industrial tool. 
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Gun-drilling of stator-blade 
carrier assemblies, mechanical 
assembly and welding of 
converter disc-and-hub com- 
ponents, flame-hardening of 
free-wheeling races, and Su- 
perfinishing of different sur- 
faces are some of the pro- 
duction innovations described 
in this article. 


Charles H. Wick 
Managing Editor 


~ONE PRODUCTION LINE employed at Buick 
to produce gears for their new Flight Pitch Dyna- 
flow transmission was described in the article 
appearing on page 166 of the December, 1957, 
issue of Macuinery. Other innovations in the 
processing of various parts for the new transmis- 
sion will be here described. 

Variable-pitch stator vanes of the transmission 
are mounted radially between a front and rear 
carrier ring. This split construction, which is nec- 
essary to permit assembly, complicates the manu- 
facture because the center lines of the vane-shaft 
holes must be accurately located on the split line 
between the front and rear carriers. 

Both the front and rear stator-vane carriers are 
made from cast iron. The parts are cast to close 
tolerances in shell molds, thus eliminating the 
need for rough-machining and reducing the 
amount of stock that has to be removed in semi- 
finish and finish machining. Matched pairs of the 
front and rear carriers are assembled with wash- 
ers and clutch-head screws. 

For previous designs of the Dynaflow trans- 
mission, the twenty equally spaced, vane-shaft 
holes in each carrier assembly had to be drilled 
first and then bored. Now, for the new Flight 
Pitch transmission, the holes are completed in 
one pass on Ex-Cell-O four-way, precision boring 
machines, such as the one seen in the heading 
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illustration. Each machine is set up to Bor-Dril 
four holes at a time, with the work being indexed 
four times to complete the operation. 
Bor-Drilling is a new way of driving gun drills 
that is much faster than previous methods. In con- 
ventional gun-drilling, the drill is stationary and 
rotation of the work is slow. With the Bor-Dril 
process, the work can be clamped in a simple 
fixture instead of a chuck, since it does not rotate. 
Also, for this particular operation, the carbide- 
tipped gun drills are rotated at 7200 rpm by 
means of 120-cycle motorized spindles—provid- 
ing a cutting speed of 295 surface feet per minute. 
The gun drills are hydraulically actuated and 
cam fed at the rate of 0.002 inch per revolution to 
complete four holes (7/8 inch deep) in eleven 
seconds. Retraction of the tools and hydraulically 
operated, automatic indexing requires four sec- 
onds, giving a cycle time of fifteen seconds and a 
completed part every minute and fifteen seconds. 
Hole size is held to 0.1565 inch, plus or minus 
0.001 inch. Carrier assemblies are manually 
loaded into the fixture and clamped by air. High- 
pressure coolant is directed through the gun drills 
to force the chips out of the single flute on each 
tool and to carry away heat. In the close-up view 
of the Bor-Dril machine, Fig. 1, the splash guard 
has been swung back to show the tooling area, 
and a completed stator-blade carrier assembly is 
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Fig. 1. Close-up view of ma- 
chine shown in the heading 
illustration for drilling twenty 
vane-shaft holes (four at a 
time) in carrier assemblies. 


seen in the operator's hand. Radial location of the 
vane-shaft holes and their angularity with respect 
to the center lines of dowel holes, in the assem- 
blies are inspected periodically Hy means of a 
Kodak contour projector. 

Discs and hubs for the first turbine converter 
of the Flight Pitch transmission are mechanically 
assembled and welded on a special ten-station 
transfer machine, Fig. 2, made by the Expert 
Welding Machine Co. The discs, approximately 
11 1/2 inches in diameter, are stacked vertically 
in the magazine type feeding unit seen at the left, 
while the hubs, 1 3/4 inches in diameter by 1 7/8 
inches long, are hopper fed down a chute. 

At the loading station a press ram pushes each 
dise onto a hub. A reciprocating shuttle bar slides 
the pressed assembly along transfer rails to the 


second station, which is idle. When the assembly 
has been transferred to the third station, seen at 
the left in Fig. 3, the areas on the disc face and 
hub periphery to be welded are preheated by 
means of 60-cycle induction units. 

Submerged arc welding is performed at Station 
4 (center in Fig. 3) with a Lincoln LAF-3 head 
being automatically lowered into position and 
three spring-loaded rollers pressing against the 
disc. Power for the welding head is supplied from 
a 600-ampere, direct-current generator and the 
work-holding fixture at this station is rotated dur- 
ing welding. Welding is performed at 400 am- 
peres and 26 volts, with 3/32-inch diameter wire. 
A vacuum pick-up nozzle at Station 5, seen at the 
right, removes unused flux from the assembly. 

The weld area of the disc-and-hub assembly is 


Fig. 2. Ten-station transfer 
machine for assembling discs 
and hubs for the first turbine 
converters. Discs are fed from 
vertical magazine at left. 
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cooled by forced air in Station 6 and post-heated 
by means of induction units at the seventh station 
to temper hard areas and prevent cracking. Sta- 
tions 8 and 9 are idle to permit slow cooling of the 
assembly. At the ninth station, an impact ham- 
mer having an annular pointed die is provided to 
loosen the scale from the weld area. Parts are 
automatically unloaded at the tenth station. 

Front-inner and rear-outer races for the free- 
wheeling units of the Flight Pitch transmission 
are made from SAE 4063 steel. Bearing surfaces 
on the races are flame-hardened to a minimum of 
60 Rockwell C for a depth of 0.050 inch and 
width of 0.650 inch on Cincinnati Flamatic ma- 
chines. The two-station setup for flame-hardening 
the roller-bearing surfaces on the free-wheeling 
outer races is illustrated in Fig. 4. 


Fig. 3. Submerged arc weld- 
ing of hub to disc is performed 
at Station 4 (center). The as- 
semblies are preheated by in- 
duction at preceding station. 


Races are held on an arbor and rotated while 
being heated by flames. At present, a Ray-O-Tube 
temperature indicator is being used to auto- 
matically extinguish the flames when the bearing 
surfaces attain a temperature of approximately 
1500 degrees F. which requires about thirty sec- 
onds. However, this system will be converted to 
a timer mechanism. Heated parts drop from the 
arbor into an oil quench tank and are removed by 
a wire mesh conveyor at the right of the ma- 
chine. About 240 races can be selectively hard- 
ened per hour at 70 per cent efficiency. 

Considerable Superfinishing is performed on 
various components of the Flight Pitch transmis- 
sion to improve the finish and geometry of differ- 
ent surfaces. Also, in many cases, this processing 
aids the retention of lubricant on the surfaces, 


Fig. 4. Two-station setup for 
flame-hardening bearing sur- 
faces on free-wheeling outer 
races. A surface hardness of 
60 Rockwell C is obtained. 
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Fig. 5. Rotating, cup type 
abrasive wheels are used to 
Superfinish faces of disc-and- 
hub assemblies, producing a 
finish of 15 micro-inches. 


thus reducing seal, gland, or bearing wear. Two 
applications of Superfinishing to the disc-and- 
hub assemblies for first turbine converters are 
shown in Figs. 5 and 6. 

In Fig. 5, the hub faces of the assemblies are 
seen being Superfinished by means of rotating, 
cup type abrasive wheels 1 1/2 inches in diame- 
ter. The wheels are made from vitrified bond, 
silicon-carbide abrasive of 320 grain size. Each 
station on this Gisholt two-spindle, vertical 
Superfinishing machine is equipped with a work- 
centralizing, locating, and driving fixture that 
rotates the work during the operating cycle by 
means of a gear-driven platen. Simultaneously, 
the Superfinishing heads (on which the cup type 
wheels are mounted) are lowered into position, 
rotated, and traversed across the work faces. 


Fig. 6. Bearing surfaces on 

the disc-and-hub assemblies 

are Superfinished by oscillat- 

ing form-dressed stones while 
the work is rotating. 
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The abrasive wheels are held against the hub 
faces under a hydraulic pressure of about 25 
pounds per square inch. A surface finish of 15 
micro-inches is produced on the hubs, and the 
hub faces are held square with the axes of the as- 
semblies within 0.001 inch. About 0.0002 inch of 
stock is removed from each hub face. 

Oscillating motion of the abrasive stones is 
used to Superfinish the bearing surfaces of the 
assembly hubs, Fig. 6. In this instance, the stones 
are initially dressed to fit the curved surfaces of 
the work-pieces. Air-operated, draw-back type 
expanding mandrels are provided to hold the as- 
semblies. The work is rotated relatively slowly 
(about 50 surface feet per minute), while the 
stone, under hydraulic pressure, is oscillated at 
800 strokes per minute. 
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Alignment Telescope Barrels 
Require Precision Machining 


ANTHONY BLANKEN, Manager 


Special Devices Department 


AS DESIGN and manufacturing requirements 

move steadily toward closer and closer tolerances 

in the entire metal-working field, many engineers 

are finding that optics can be an important aid 

to precision. A new science—most accurately 

described as optical tooling and alignment—pro- 

vides a line of sight that is absolutely straight, 

without weight, and unaffected by variations in 

temperature. From this line, measurements can 

be made over short or long distances with con- 

sistent accuracies as close as 0.001 inch. 
Optical tooling and alignment began in the 

aviation field to holds jigs and fix- 

tures to the tolerances necessary 

for the higher speeds that air- 

craft began developing in World 

War II. More recently, optics 

have been adopted for fabrica- be? 

tion and quality control in such 3 

areas as nuclear energy, machine ; 

erection, missile manufacturing 

and launching, electronics, ship- 

building, and ordnance. 

Because of their application to 


128—-MACHINERY, February, 1958 


Keuffel & Esser Co., Cranford, N. J. 


precise measurement, the instruments for optical 
tooling and alignment must themselves be pro- 
duced to unusually close tolerances. One basic 
instrument is the alignment telescope, which 
establishes an accurate optical reference line 
centered in the mechanical axis. Or, fitted with 
an optical square, it can be used to turn a right 
angle accurate to plus or minus | second of are 
(0.001 inch at 16 feet). 

Supported either on vee blocks or in a spheri- 
cal adapter, the alignment telescope and optical 
square combination can be rotated to sweep a 
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PART TO BE 
POSITIONED 


perpendicular plane. This latter application best 
illustrates the fact that the outside diameter of 
the telescope barrel is critical in dimension. The 
inside diameter likewise is critical, since it con- 
trols the positioning of the optical-mechanical 
system and must be both concentric with and 
parallel to the outside diameter. 

The diagram, Fig. 1, shows one method of 
positioning a part in a straight-line relationship. 
Here the instrument is held in a cup mount, and 
the part to be positioned carries an alignment 
collimator, a shop level, and a reference button. 
Within the collimator are two targets that main- 
tain an accuracy of 0.001 inch. 

The part is positioned by adjusting it until both 
collimator targets are on the reference line. The 
shop level is used to control rotation around the 
established line. Position along the line of sight 
can be obtained by measuring the distance be- 
tween the reference button on the work-piece 
and a second button on the cup mount. 

An important supplier of optical tooling and 


alignment equipment is Keuffel & Esser Co., 


Hoboken, N. J. Described here is the making of 
the barrel for the alignment telescope at the 
companys Special Devices Department, Cran- 
ford, N. J. This barrel, a high-precision item. is 


Fig. 2. The heart of the 

alignment telescope is this 

precision barrel. Sighting 

and focusing knobs mount 
on back end bosses. 


SHOP LEVEL 


ALIGNMENT COLLIMATOR 


MEASURING BUTTON 


Fig. 1. The part to be positioned 
carries a collimator which is aligned 
with the telescope and target. 


the outer part of the telescope. A completed bar- 
rel, ready for assembly with the inner tube which 
carries the optical train, appears in Fig. 2. 

All finish machining and inspection of the bar- 
rel are performed in air-conditioned areas where 
the temperature is held within 1 degree F. The 
9-inch plated section must be cylindrical—free 


from both taper and_ out-of-roundness—within 
0.0001 inch. 

As a practical matter, both barrel and inner 
tube must be machined virtually without a refer- 
ence point, since their ultimate quality cannot 
be gaged until the optical train has been installed. 
Measurements are relative within specified limits 
to the optical center of the finished instrument. 

Material for the barrel, a high-grade tool steel, 
is received as trepanned bar stock, having an out- 
side diameter of 2 3/4 inches and a bore of 1 1 2 
inches. The first operation consists of cutting off 
the stock to 14 1/2-inch lengths. 

Lathe work follows. The back end of the bar- 
rel, which houses the eyepiece, micrometer, and 
focusing knobs, is rough-turned to 2 5.8 inches. 
Next the part is reversed in the lathe, and the 
barrel proper, later ground and chrome-plated, 
is rough-turned to 2 3'8 inches. The part is then 
stress-relieved. 
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Fig. 3. (Right) Internal 
diameters of the barrel 
are machined with a 
tracer attachment. In 
left-hand foreground, 
stylus is seen moving 
along template. 


Fig. 4. (Below) Drilling 
the holes for the sight- 
ing and focusing knobs. 
The bosses are silver- 
soldered over these 
holes in next operation. 


Gripped externally and running in a steady- 
rest, the barrel bore is now machined to receive 
the inner tube containing the lens train. This 
operation, Fig. 3, is performed on a Monarch 
lathe equipped with a Bondycop hydraulic copy- 
ing attachment. Two bearing surfaces, a clearance 
area, and a central chamfer are machined from 
one end. Then the work-piece is reversed in the 
lathe and machined similarly from the other end. 

Once again, the two outside diameters are 
turned. The back end is reduced to 2 1/2 inches, 
and the barrel proper to 2.280 inches. The latter 


is also undercut for grinding wheel clearance. 
With lathe work now completed, three 1-inch 
holes are drilled in the back end for the vertical 
and horizontal micrometer knobs and the focus- 
ing knob. 

Also, nine small holes are tapped to accommo- 
date set-screws for the micrometer assemblies. 
In addition, there are two holes in the barrel for 
locating spherical adapters or an optical square 
and one more drilled and tapped hole for locking 
in the inner tube. 

One of the knob holes is shown being drilled 
in Fig. 4. The job is done on a radial drilling 
machine with the barrel held in a box jig. A 3/4- 
inch drill guided in a slip bushing first produces 
an undersize hole. 

Next, a previously prepared boss is silver- 
soldered over each knob hole. (The bosses can be 
seen as part of the completed barrel, Fig. 2.) To 
locate the boss for the soldering, it is slipped over 
a plug which is placed in the hole. 

Actually, the silver-soldering is performed as 
part of a cycle in which the barrel is heat-treated. 
Once the silver solder is applied, the work is 
heated to 1450 degrees F., at which point the 
solder melts. Temperature is then reduced to 
1425 degrees F.—here the solder solidifies—and 
then the work is quenched in oil. It is drawn to 
600 degrees F. in an open hearth furnace, then 
stabilized by deep freezing at —40 degrees F. for 
twelve hours. The cycle ends with a second draw- 
ing in the open hearth furnace at 400 degrees F. 

The barrel must now be ground externally and 
internally. After chamfers are ground at both 
ends, the work is mounted between centers, and 
the outside of the barrel ground within 0.003 
inch of finished size. This diameter is then 
gripped in a three-jaw chuck and supported at 
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the other end with a steadyrest while the internal 
surfaces in the back end are ground to size. In 
Fig. 5 this setup is shown on a Cincinnati uni- 
versal grinding machine. 

Then, to finish the two surfaces in the other 
end of the barrel, the work is reversed in the 
machine. This time the three-jaw chuck grips the 
work internally. The chuck itself is mounted on 
a magnetic faceplate so that the work can be 
readily indicated and made to run dead true. 

For the final grinding of the outside diameter, 
stub arbors are inserted in the ends of the barrel. 
The outer end of each arbor has a countersunk 
hole to accommodate a center. There is a slight 
taper to the arbor surfaces entering the work so 
that they can be brought up tight as they are 
pressed in. The operation is performed on the 
Fortuna machine seen in Fig. 6. Size is held to 


Fig. 6. Checking the outside 
dimension with an air gage 
before work is removed from 
the grinding machine. Criti- 
cal finished tolerance re- 
quires plating thickness to 
be specified for each part. 


Fig. 5. Grinding bear- 
ing seats in back end 
of barrel. To grind 
bearing seats in other 
end, work is gripped 
internally, with chuck 
mounted on magnetic 
faceplate. 


2.2495 inch, plus 0.0001 minus 0.0000 inch, be- 
fore plating. The illustration shows the operator 
checking size with an air gage. 

Machining is now complete, and the outside 
of the barrel is next hard-chrome-plated. Plating 
averages 0.0001 inch in depth. To keep the close 
tolerance on this surface, each work-piece is 
measured, as in the illustration on page 128, and 
the required plating thickness is specified. 

Parco Lubrizing is then applied to all surfaces 
of the barrel, except for those already plated, to 
produce a matte and rustproof finish. Finally the 
micrometer end is painted and engraved. 

Barrels are now ready for shipment to the 
Hoboken plant. There, the alignment telescopes 
are assembled and checked with collimators to 
be certain that the 0.0002-inch line-of-sight ac- 
curacy specified for all instruments is maintained. 
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“Two heads are better than one” is an old 
adage that is still good when applied to belt 
grinding and finishing operations. Proof is pro- 
vided by a 30 per cent production increase in the 
surfacing of copper stator components for Inter- 
national Business Machines’ 407 electric account- 
ing machine, attained with a double-head belt 
grinder recently installed at the corporation's 
Endicott, N. Y., plant. The grinder, a conveyor 
type, is equipped with a gravity feed hopper. 

The purpose of belt grinding is to remove ex- 
cess flash following a phenolic molding operation 
and to reduce the beryllium-copper parts to a 
uniform thickness of 0.0508 inch plus or minus 
0.0016 inch. The stator vanes are blanked from 
strip stock, cadmium-coated for lubrication of the 
dies. The 3- by 4-inch vanes are then stripped in 
acid dip, heat-treated to 45-48 Rockwell C, and 
bright-dipped. Thermosetting phenolic material 
is baked into the sixteen inserts on each plate. 
This phenolic mold serves as insulation between 
the part’s electric contact fingers. After resulting 
flash is removed by belt grinding, linen-laminated 
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material is heat-cemented to both sides, and the 
edges are trimmed to size. Each of the two stators 
used in the 407 accounting machine is made up 
of eighty stator panels. 

On a two-head belt grinder (Fig. 1) manufac- 
tured by Engelberg Huller Co., Syracuse, N. Y., 
these parts are processed on both sides at a rate 
of 2600 per eight-hour day. The work-pieces are 
loaded in a special automatic fixture (Fig. 2) 
equipped with a speed reducer so that the feed 
rate can be synchronized with the speed of the 
machine’s conveyor belt. An oscillating feed-bar 
of slightly less thickness than the stator compo- 
nents moves in a grooved channel to feed one 
part from the bottom of the stack onto the con- 
veyor belt with each forward motion. 

Speed of the 70-durometer rubber conveyor 
belt, 7 inches wide by 144 inches long, is set at 8 
feet per minute for this application. The parts are 
carried under both grinding heads (Fig. 3) auto- 
matically ejected in accumulation trays, and then 
returned for similar operations on the reverse 
side. On the first grinding head, a 36-grit silicon- 


Fig. 1. This two-head belt 
grinder operating with 36- and 
50-grit silicon-carbide belts re- 
moves phenolic flash from cop- 
per stator components to a 
tolerance of plus or minus 
0.0016 inch. The grinding rate, 
finishing both sides, is 2600 
pieces per eight-hour day. 
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carbide abrasive belt is used in conjunction with 
a contact wheel, and on the second head, a 50- 
grit belt with a 70-durometer rubber contact 
wheel. This belt sequence permits each side of 
the part to be finished in a single pass, and the 
resulting grain pattern has improved the quality 
of the bond when the linen laminates are pressed 
onto the finished sides. 

The hopper capacity is 150 parts for the first 
pass and 200 for the second side—equivalent to 
about thirty to forty-five minutes of production 
time. The machine operator, after loading the 
hopper, is free to make visual inspection and 
micrometer spot checks. 


Fig. 3. Rubber conveyor 
belt carries stator parts 
under the grinding 
heads at a feed rate of 
8 feet per minute. Abra- 
sive belts are backed by 
a steel contact wheel at 
the first head, and a 
rubber wheel at the sec- 
ond head. 


Fig. 2. Motor-driven 
sliding feed-bar on au- 
tomatic hopper device is 
equipped with a speed 
reducer to synchronize 
with the speed of the 
conveyor belt. Phenolic 
flash on the beryllium- 
copper stator vanes is 
heavier on one side than 
on the other. 


Grinding heads of the machine are individually 
adjustable by means of micrometer control 
wheels. The hold-down rolls that are mounted on 
either side of each grinding head insure a positive 
and uniform feed of parts under the grinding 
heads. Each abrasive belt is 6 by 80 inches and is 
driven at 5500 surface feet per minute. These 
belts can be changed in less than two minutes. 

A self-contained coolant system applies the 
coolant (water with a rust inhibitor) directly to 
the work area and also sprays it forcibly across 
the full width of the abrasive belts to prevent belt 
loading and to maintain a sharp cutting surface. 
On the average, 850 parts are processed per belt. 
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Fig. 1. This special dou- 
ble-ended machine is 
employed to simultane- 
ously turn the stub 
shafts on the ends of an 
eccentric roller for a 
mechanical pin setter. 


q 


Striking Machine Operati 
for the Mecha Pin-Bi 


JAMES McCONNELL 
Chief Manufacturing Engineer, Brooklyn, N. Y., Plant 
American Machine & Foundry Co. 


CONSISTENT with the ingenuity incorporated have been welded to the opposing ends of a hol- 
into the development of American Machine & low roller. 

Foundry Co.’s replacement for pin-boys, the Pin- In the Pinspotter, the roller is located directly 
spotter, are the methods used in machining some under the center of a wide traveling belt in the 
of its parts. One unusual operation is the simul- pit of the bowling alley. The eccentric action of 
taneous turning of two eccentric stub shafts that _ the roller agitates the pins to keep them moving 


Fig. 2. Eccentric roller that assists the return of bowling pins to the pin-setting 
mechanism. Unfinished stub shafts are welded to each end of the roller body. 
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Fig. 3. Dual roughing tools 
turn both the large- and 
small-diameter surfaces on 
the work while the center 
hole is being drilled. The 
roller is clamped eccentric to 
the cutter-heads. 


back to a “pinwheel” conveyor for distribution 
to the spotting mechanism. The ball is also car- 
ried back on the same belt for transfer to the 
ball return. 

Production of these rollers at the company’s 
Brooklyn Plant is facilitated by the double-ended, 
special-purpose turning machine illustrated in 
Fig. 1. The tubular work-pieces, Fig. 2, have an 
oversize and concentric stub shaft welded to each 
end in the previous operation. A hinged stop is 
used to position the part in the double-ended 
machine, and two clamping fixtures, one located 
near each end of the tube, hold it stationary but 
eccentric to the axis of the two machine spindles. 


Fig. 4. Cutters in the second 
tool-head finish the larger- 
diameter step and turn and 
chamfer the smaller-diameter 
step in preparation for grind- 
ing. Holder has micrometer 
dials for precise adjustment 
of the cutters. 


Once the part is set up, dual cutting heads 
are simultaneously advanced to perform identical 
operations on stub shafts at opposite ends of the 
roller. The larger and smaller diameter shoulders 
are rough-turned, and the ends of the stub shafts 
are center-drilled with the first of three pairs of 
identical cutting heads, Fig. 3. Removal and re- 
placement of the tool-heads are accomplished by 
twisting the locking keys only one-quarter of a 
turn. 

The second tool-head, illustrated in Fig. 4, 
semifinishes the small-diameter step, allowing for 
grinding; finishes the large-diameter step; and 
chamfers the end of the shaft. Micrometer dials 
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on the tool adjustments permit rapid and precise 
resetting of the cutters to compensate for wear. 
Since the smaller-diameter surface is ground 
to receive a ball bearing in a subsequent opera- 
tion, a recess must be provided adjacent to the 
face of the second step. Third and final tool-head 
(Fig. 5) has a cam-operated tool-holder that car- 


Fig. 5. Cam-operated 
tool-holder feeds tool 
radially into work to 
cut a recess for the sub- 
sequent grinding opera- 
tion. End of shaft is 
contacted by the tool- 
actuating member on 
the advancing tool-head. 


ries the cutter radially into the work-piece to 
cut the groove. On the forward motion of the 
head a spring-loaded member is forced back 
axially by the stationary end of the shaft to 
actuate the tool-holder. After this recessing op- 
eration, the roller is unclamped and the machin- 
ing cycle in the dual-head machine is complete. 


Improved Shapes for Anodes 


A process for recasting the copper and zinc 
anodes used in plating operations provides these 
metals in shapes that improve deposition and 
eliminate a number of other problems. Devel- 
oped by Wagner Brothers Inc., Detroit, Mich., 
the cut-off, bullet-shaped anodes are said to ex- 
pose more metal to the plating bath. 

Because of the anode dimensions (ratio of 
length to diameter) produced by the process, it is 
said that these “flat-top” shapes are easy to 
handle and they drop to the bottom of the anode 
container in the plating bath as the metal is used. 
In plating operations, a number of these metal 
anodes are dropped or packed into containers 60 
inches long and 2 1/4 inches in diameter to pro- 
vide the plating medium. Failure of anodes to 
keep dropping to the bottom of the container as 
others are consumed by the electrical current 
causes some of the common plating difficulties, 
namely, poor deposition of the metal, accumula- 
tion of impurities in the bath, and sludging. 
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Hot Spray to Stop Rust 


A new idea in rust prevention was described 
in a recent issue of the Houghton Line. It is now 
possible to dilute a rust-preventive compound 
with water, heat the mixture, and spray it on the 
work to be protected. The water will evaporate 
immediately from the hot solution, leaving a thin 
coat of rust preventive to halt early corrosion. 

Special spray equipment is available from 
several sources. Tests have been run_ using 
Houghton Rust Veto M.P., mixed 1 to 3 with 
water, and sprayed at temperatures of from 150 
to 190 degrees F. With this particular spray 
equipment, the solution is heated as it is mixed, 
and does not stand in a reservoir. The solution 
is applied directly to the part passing through 
the heating chamber to the spray. 

Within two minutes after the spraying, the 
coating was absolutely clear and showed that the 
water had disappeared. As there is no solvent 
content, there is no toxicity and no danger of a 
fire being started. 
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JAMES L. HARRIS, Manager 


Engineering and Quality Control 
Standard Pressed Steel Co., Jenkintown, Pa. 


AT PRESENT, approximately 15 1/2 million pre- 
cision fastener components are being turned out 
each week by the Standard Pressed Steel Co. 
These industrial and aircraft fasteners are incor- 
porated in assemblies ranging from aircraft en- 
gines and machine tools to those in the electronic 
and nuclear fields. To maintain a high level of 
accuracy on threaded parts, gaging equipment 
valued at more than $1,000,000 is currently used 
throughout the plant. 

Each production operator and each of the var- 


ious inspection stations is provided with both 
pitch diameter and functional Tri-Roll precision 
thread comparators. Eight hundred of these com- 
parators, which are manufactured by the Pratt 
& Whitney Co., West Hartford, Conn., are being 
used as shown in the accompanying illustrations. 
The external thread to be checked rests on the 
two lower gaging rolls which are mounted on 
fixed centers. A single upper gaging roll, mounted 
on a spring-loaded lever arm, is allowed to rest 
in engagement with the work thread. Accuracy 
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of the thread in question can be noted immedi- 
ately from the dial indicator. 

When simple pitch diameter is to be deter- 
mined, gaging rolls having a single set of ribs are 
used (right, Fig. 1). The resultant reading must 
fall within specific pitch diameter limits that are 
clearly designated by adjustable tolerance mark- 
ers at the edge of the dial face. 

After determining the simple pitch diameter, 
the threaded fastener is given a functional check, 
during which cumulative errors in effective pitch 
diameter, thread angle, and lead are read on the 
indicator dial. For this check, rolls having a 
full-length thread form (left, Fig. 1) are used. 
The first of the two checks described assures a 
satisfactory minimum metal condition, while the 
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Fig. 1. A single set of ribs is 
provided on each of the three 
gaging rolls when checking 
simple pitch diameter (right). 
For a functional check to de- 
termine effective pitch diam- 
eter, the rolls have a full- 
length thread form. 


second assures an in-tolerance maximum metal 
condition. Since these two measurements fully 
define the elements contributing to thread fit, 
rapid control at the machine is achieved. Errors 
in lead or thread angle can be interpreted from 
simple pitch diameter and functional com- 
parisons. 

Tri-Roll comparators make three-point contact 
with the work, thus closely approximating normal 
thread engagement. The dial pointer indicates 
not only whether a fastener should be accepted 
or rejected, but also where the thread falls in 
the tolerance range to the nearest 0.0001 inch, 
permitting machine operators to anticipate 
trouble before it happens. Fit of threaded fast- 
eners is maintained under close but economical 


Fig. 2. This thread compara- 
tor has been adapted for 
pneumatically checking the 
diameter of ground bar stock. 
A handgrip replaces the nor- 
mal base, while an air com- 
parator and air line replace 
the dial indicator. 
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control. At final inspection stations, pitch diam- 
eter is measured at a rate of 500 to 1050 pieces 
per hour, depending on the size of the part. 

All surface-contact type gages are subject to 
wear in a greater or lesser degree. As the gaging 
rolls (on the comparators being described ) rotate 
with the work, wear is distributed evenly. Should 
the rolls become slightly worn, they need not be 
discarded but can be reground. 

Although these comparators present no difficult 
maintenance problems, the precision required 
demands that they be set accurately and checked 
frequently. Gaging rolls must be checked for 
eccentricity and thread form at periodic intervals. 
Normal maintenance of the dial indicator is also 
essential. Ordinary care must be used to avoid 
excessive play between rolls. 

Each set of rolls is designed for a specific 


A new technique has been developed for plac- 
ing a hard, refractory, smooth, and wear-resistant 
coating on machined graphite parts. According 
to Horizons Inc., Cleveland, Ohio, a process and 
material research organization, the method pro- 
vides a carbide coating that may not only better 
the performance of graphite parts now used in 
industry, but also may create new areas of appli- 
cation. Cost of the coatings depends on the size 
of application. However, since the coatings ap- 
pear to permit increased usage of the parts in- 
volved, they may prove to cost less than unpro- 
tected graphite components. There is a broad 
range of possible uses for the coated parts—from 
nuclear reactors to die-casting machine inserts. 

The integrally bonded to the 
graphite, and has a smoothness that is a function 
of the smoothness of the base material. Coatings 
are complete, even in under-cuts, drilled holes, 
and similarly machined sections. Thicknesses can 
be varied between 40 and 250 microns. Above 
this limit, the material tends to exfoliate. 


coating 1s 


When applied in the specified thicknesses, the 
coating has excellent heat-shock resistance and 
integrity under cyclic conditions. The material 
has a melting point of 2000 degrees C. or higher 
and a minimum hardness of 2000 Vickers. In re- 
ducing and vacuum atmospheres, the coating is 
chemically stable. The material shows a fair de- 
gree of oxidation resistance, nominally superior 
to graphite. Several possible applications for the 
new coatings are indicated. 

In liquid reactor cores, such as the type now 
being constructed, uranium-bismuth or thorium- 
bismuth slurries are utilized in liquid form under 


Protective Coatings for Graphite 


diameter-pitch combination and can be quickly 
interchanged within the range of each frame size. 
Thread forms on the gaging rolls are not gener- 
ated with a lead, but are made up of individual 
annular rings, or ribs. To effect engagement with 
the thread being checked, the ribs on each of 
the three gaging rolls are not in identical posi- 
tions, but are offset slightly. As a result of these 
factors, either right- or left-hand threads can be 
checked by interchanging the two lower rolls. 

An interesting adaptation of a Tri-Roll thread 
comparator is shown in Fig. 2. Here, a handgrip 
is used to replace the base of the gage. The 
function of the dial indicator is assumed by an 
Air-O-Limit comparator that is linked to a sens- 
ing unit in the gage body by an air line. This 
unique arrangement is used to check the diam- 
eter of ground bar stock on the production line. 


pressure. An unprotected graphite core can ab- 
sorb a substantial amount of the liquid and im- 
pede the continuous operation of the reactor. 
Carbide-coated graphite may reduce or com- 
pletely eliminate this potential absorption. 

Parts are made of “honeycomb” material for 
use in the construction of supersonic aircraft and 
missiles. This material, sealed as a support be- 
tween two layers of metal, must be soldered or 
brazed to the external layers in large furnaces 
at temperatures of around 1800 degrees F. The 
graphite fixtures used to hold these parts in posi- 
tion corrode and erode at a rapid rate due to 
wear and atmospheric influences during the proc- 
ess. Carbide coatings may greatly lengthen the 
service life of these fixtures. 


Titanium Not Harmful to Lubricants 


According to the results of limited tests by 
the Army, titanium and its alloys should have no 
harmful effect on the long-term storage life of 
lubricants. Most bearing metals and alloys stored 
in contact with grease and oils for long periods 
accelerate their oxidation or chemical decompo- 
sition with a catalytic action. Badly oxidized lu- 
bricants impair bearing performance and may 
cause corrosion. 

In the experiments, it was shown that titanium 
and its alloys exert only a very slight influence 
in increasing the oxidative breakdown of the lu- 
bricants tested. Copper, conversely, showed a 
pronounced catalytic effect. The titanium grades 
used were RC-70, Ti-75A, and RC-130A. All tests 
ised the Norma-Hoffman oxygen-bomb method. 
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Erector Set Method 
of Fabricating 
Master Tubes 


A unique method of making contoured master 
tubes for turbo-jet engines is being used by the 
Aircraft Engine Division, Ford Motor Co., Chi- 
cago, Ill. This so-called “erector set” method, 
developed by the Semi-Production and Quality 
Control Departments, has permitted doubling the 
output of master tubes while using the same 
number of personnel and floor space, and has 
reduced costs by several thousands of dollars. 

As seen in the heading illustration and Fig. 1. 
the method makes use of a drilled and tapped 
surface plate having straightedges along all four 
sides. Vertical locating towers are accurately 
positioned (wherever a bend in the master tube 


is specified) by placing gage-blocks between the 
straightedges and the square, ground bases of the 
towers. The towers are clamped in position by 
straps which are held down by screws threaded 
into the top of the surface plate. 

Collars, each having two diametrically opposed 
V-block surfaces, are positioned vertically on the 
towers by means of a vernier height gage. Set- 
screws are provided in the collars to clamp 
against flat surfaces on the towers. Some towers 
are provided with a swivel top for use when 
compound angles are specified for the tube- 
contour checking master. 

Tooling balls are then positioned in the 


Fig. 1. Drilled and tapped 
surface plate equipped with 
straightedges on all four 
sides is used to locate tow- 
ers for making master tube- 
contour checking gages. 
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Fig. 2. Typical working gage for 
checking contour of bent tubes is 
made from a master using lami- 
nated lightweight fiber-glass cloth 
covered with epoxy resin. 


V-blocks, and straight sections of steel tubing 
are placed between the balls to represent a con- 
tinuous tube. Finally, all components of the tube 
assembly are cemented together with a strong 
adhesive. When the cement has set, the master 
is removed from the uprights. Locations and 
spacing between the tube joints are held within 
10 per cent of the specified tolerances for produc- 
tion tubes. 

It has been estimated that this method repre- 
sents a savings of 60 per cent in the man-hours 
required. Also, less operator skill is necessary, 
greater accuracy can be maintained, time-con- 


suming inspection is greatly reduced, and masters 
are not affected by stresses. One other important 
advantage is that engineering changes can 
quickly be incorporated into the existing master 
tubes. 

The tube-contour masters are then used to 
make working gages from laminated lightweight 
fiber-glass cloth covered with epoxy resin. A 
typical production tube-checking gage is shown 
in Fig. 2. Previous gages, made of steel or cast 
phenolic materials, were more expensive, were 
affected by temperature changes, and did not 
wear as long. 


Extremely Small Permanent Magnets 


Permanent magnets as narrow in diameter as 
a human hair have been made from Cunife at 
the National Bureau of Standards. Cunife is an 
alloy of about 60 per cent copper, 20 per cent 
nickel, and 20 per cent iron, with an unusual 
combination of magnetic and mechanical proper- 
ties. For example, Cunife, instead of requiring 
casting or sintering into a desired shape like 
most highly coercive magnet materials, can be 
cold-drawn. This ductility suggested its use for 
very small magnets. 

Cunife is available commercially in the form 
of wire with a diameter of 0.025 inch. This wire 
was first cold-drawn to 0.020 inch through Car- 
boloy dies and further reduced to 0.005 inch 
through diamond dies. At various stages of re- 
duction, samples were cut from the coil of wire 
for later measurements. 

Since the maximum heat-treating temperature 
affects the final magnetic properties, several heat- 
treating temperatures were tried. It was found 
that a heat-treating temperature between 610 
and 620 degrees C. gives a maximum value for 


the coercive force of all wire diameters. The final 
procedure adopted was to heat the wire, embed- 
ded in iron filings, to 610 degrees C., to hold 
them at this temperature for one hour, and then 
to allow them to cool slowly to room tempera- 
ture. This produced wire that was bright and 
showed no noticeable signs of surface oxidation. 


Coating for Wire-Measuring Wheels 


Continuous contact of wires against the wheels 
of wire-measuring machines caused surface 
grooving of the wheels. Even when the wheels 
were coated with a hardened-steel spray, they 
had to be resprayed or replaced periodically to 
maintain close measuring tolerances. 

Now, this problem has been solved by casting 
Disogrin, a urethane elastometer, on the wheels. 
Disogrin, a highly abrasion-resistant, resilient 
material with excellent bonding qualities, is made 
by Disogrin Industries, Inc., Jamaica, N. Y. After 
a year of operation the wheels show little wear. 
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Fig. 1. The recess of this breech ring is produced 
in two broaching sequences on special machines 
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having an indexing turret carrier. 
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Two special broaching machines at the Water- 
vliet (N. Y.) Arsenal make what is by nature a 
rapid metal-removing process even faster. Each 
machine performs a series of broaching opera- 
tions in the recess of the breech ring of 90-milli- 
meter guns. 

A drawing of one of the rings appears in 
Fig. 1. The ring is an alloy-steel casting weigh- 
ing approximately 900 pounds. The recess is a 
rectangular opening, about 8 inches wide and 6 
inches high. In the guns made at the arsenal 
prior to World War II, the recess was machined 
in a series of slotting and grinding operations, 
followed by a considerable amount of bench 
work—a time-consuming manufacturing method. 

During World War II, the recess was broached 
on conventional equipment, and the amount of 
bench work and supplementary machining was 
minimized. But the single broach carrier, char- 
acteristic of the equipment, offered definite limi- 
tations. With each broaching tool in the sequence 
weighing from 200 to 700 pounds, a crane was 
needed for positioning and removal from the car- 
rier after each pass. Also, the heavy breech ring 
had to be handled frequently. 
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Fig. 2. (Right) The broach ad- 
vances from the turret into 
the fixture aligned with pull- 
rod. Other fixture is on side 
of machine, where it will be 
loaded with next piece. 


Fig. 3. (Below) The turret car- 
rier is indexed automatically 
by this hydraulic mechanism. 
Shot-pin engaging holes in 
carrier face assure positive 
positioning of carrier. 


One of the two special machines now doing 
the job appears in the heading illustration. Prin- 
cipal design feature is an indexing turret carrier 
on which the broach holders and their respective 
broaches are mounted in order of use. The car- 
rier has eight work stations, or runways, radially 
spaced every 45 degrees. The sides of the holders 
are gibbed to the runways, so that the holders 
are free to slide without falling from the carrier 
in any position of index. Each work station is 
operative when indexed to uppermost position. 
It then is aligned with the pull-rod of the 
machine, 

Two pot type work fixtures, carried on a com- 
mon slide, have a shuttle movement at right 
angles to the broaching axis. During each 
broaching stroke, one fixture is in line with 
the pull-rod and the operative broach; the other 
fixture is on the side of the machine. The 
broach in uppermost position is engaged by the 
pull-rod and drawn through the recess in the 
breech ring. In Fig. 2, a broach is shown advanc- 
ing from the turret carrier into one of the work 
fixtures. 

Once the broach has completed its pass and 
is ready to return, the fixture slide shuttles to a 
neutral position (as in the be ding illustration ), 
so that the travel of the broach back to the turret 
carrier is unobstructed. Next, the slide shuttles 
to align the second fixture with the pull-rod. 
The same broach again advances, and for the 
return stroke, the slide once more shuttles to the 
neutral position. At this point, the turret indexes 
45 degrees, aligning the broach at the next work 
station in the sequence with the pull-rod. The 
cycle is now repeated. 

Both machines and all the broaching tools 
were furnished by the Lapointe Machine Tool 


MACHINERY, February, 1958—143 


Co. Operations done on the first machine re- 
quire five passes. Here, the breech ring is held 
in an inverted position in its fixture. Three walls 
and corner radii are completed. On the second 
machine, the ring is held right-side up at a slight 
angle and the fourth wall is broached to a taper. 
Side pockets and radii are also broached on this 
machine. There are eight passes in the sequence. 

The machines are of identical design, having 
a maximum pull of 75 tons and a maximum stroke 
of 90 inches. Cycling is completely automatic, 
being controlled from a push-button panel. In 


Fig. 3 a close-up view is shown of the hydraulic 


mechanism for indexing the turret. 
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A LARGE VARIETY of parts—ranging from 2 
to 15 inches in diameter and up to 55 inches in 
length—are being honed in small lots by a 
midwestern manufacturer. The materials en- 
countered cover the field from brass to hardened 
steel. 

Honing operations are shown on three parts 
of different sizes and materials. Tolerance re- 
quirements for out-of-roundness, taper, and 
bore-to-bore size vary from 0.002 to 0.0002 inch, 
with surface-finish requirements spreading from 
2 to 100 micro-inches, depending on the applica- 
tion of the work-piece. Both the machine and 
the tools were designed and built by the Barnes 
Drill Co., Rockford, Il. 

It is interesting to note that the illustrated 
honing operations are being performed on such 
items as a cylinder liner, a gear housing, and 
a long section of standard tubing. These particu- 
lar parts were handled in lot sizes of two to 
twenty-five pieces. The cylinder liner, Fig. 1, 
is made of bronze. A tolerance of plus 0.0003 
minus 0.0000 inch is maintained on the 5.0000- 
inch diameter bore, and a surface finish of 15 
micro-inches is obtained. 

The long cylindrical work-piece shown in Fig. 2 
has been machined from standard steel tubing. 


144—MACHINERY, February, 1958 


Bore size is held to 5.250 inches, plus 0.002 
minus 0.000 inch, and the surface-finish speci- 
fication of 10 to 15 micro-inches is met. A bear- 
ing area in a gear housing is being sized in the 
heading illustration. The bore in this Meehanite 
casting is 3.7500 inches in diameter with a 
().0002-inch out-of-round tolerance. Maximum 
acceptable surface roughness is 4 micro-inches. 

Solid ground guide bars, 5 inches in diameter, 
support the reciprocating head. A central lubri- 
cating system services the bronze head bushings 
that ride on the guide bars. An air counter- 
balancing arrangement imparts smooth cycling 
characteristics to the hone. 

A 15-hp motor, mounted on the machine 
frame, drives the hone spindle by means of a 
vertical splined shaft. The shaft can be clearly 
seen behind the spindle in Fig. 1. While the hon- 
ing head is being withdrawn from the work, 
spindle rotation is halted by an electrically op- 
erated brake. The drive train is equipped with 
pick-off gears and contains a_self-lubricating 
system. 

A dial work-stroke control is located at the 
left-hand side of the machine. It is operated by 
a spiral-splined shaft that is in engagement with 
the head. The control mechanism contains a 


dial indicator and adjustable cams. These cams 
trigger the hydraulic valves that control the 
stroke of the machine. Limit switches in the work- 
stroke unit control the expanding of the stones at 
the bottom of the first stroke, and the collapsing 
of the stones at the top of the withdrawal stroke. 

The stones in the honing tool are expanded 
and collapsed pneumatically. Air pressure is ad- 
justable, thus stone pressure can be varied to 
meet individual requirements. Using air for tool 
expansion decreases spalling of the stones as 
they contact the work surface. 

Loading of the machine is simplified by a 
swinging work-table that presents a 20- by 20- 
inch usable surface. The table is mounted on, 
and pivots around, the lower end of the right- 
hand guide bar. When in the working position 
beneath the spindle, it is locked against the left- 
hand guide bar. A hydraulically operated in-and- 
out table can be provided. The machine spindle is 
available in either a tapered type (No. 6 Morse ) 
or, to accommodate larger tools, a flange type. 


Fig. 1. A 5.0000-inch diameter bore in a bronze 

cylinder liner is being honed to a tolerance of 

plus 0.0003 minus 0.0000 inch. The required sur- 
face finish is 15 micro-inches. 


Thermionic Converter 

Direct conversion of heat energy into electrical 
energy has been achieved in a unique electronic 
device developed at the General Electric Re- 
search Laboratory, Schenectady, N. Y. The “ther- 
mionic converter” takes advantage of the fact 
that electrons can be “boiled out” of a hot metal 
surface. Experimental converters have changed 
more than 8 per cent of the heat into power. 

Thermionic converters combine several known 
scientific principles in a unique manner. Two 
electrodes within the tube-like device are main- 
tained at high—but different—temperatures. New 
approaches to the design of the electrodes, the 
materials used, and the gas environment within 
the envelope have resulted in a more efficient 
flow of electrons. Most previous methods of 
converting heat directly into electricity have been 
based on the thermocouple. It is hoped that 
thermionic converters ultimately may be able to 
change more than 30 per cent of heat energy di- 
rectly into electricity. 


Fig. 2. The bore of a long steel tube is being 

honed to a finish of 10 to 15 micro-inches. A 

tolerance of plus 0.002 minus 0.000 inch is main- 
tained on the 5.250-inch diameter bore. 
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Shell-Molded Crankshafts 


quire Less Stock Removal 


J. R. VINETTE, Foundry Superintendent 


Evinrude Motors, Milwaukee, Wis. 


TURNING of the counterweights and the drill- 
ing of pin-holes have been eliminated by chang- 
ing from forged to shell-mold cast crankshafts for 
Evinrude outboard motors. Also, less stock has to 
be removed from other surfaces, and considerable 
savings result from the use of less material per 
crankshaft. The shafts, cast from SAE 4615 steel, 
are of uniform, closely controlled metallurgical 
quality. 

Shell-mold casting is performed in a clean, 
highly mechanized foundry designed jointly by 
Evinrude engineers and the Link-Belt Co. A 
predetermined amount of screened, dry sand is 
discharged into a muller from a measuring hop- 
per on the bottom of a storage bin. An auto- 
matically weighed mixture of powdered resin and 
iron-oxide is delivered to the muller by a rotary 
vane feeder. Then, an alcohol-water solvent is 
added for coating the sand mix. Mulling is com- 
pletely automatic and can provide about 2500 
pounds of coated sand mix per hour. The sand 
mix is discharged onto a vibrating screen and 
conveyed pneumatically to a hopper on the shell- 
molding machine. 

The automatic mold-making machine has four 
stations and can produce thin shells (19 1/2 
inches wide by 29 1/2 inches long) of resin- 


bonded sand at the rate of 120 per hour. The 
four pattern frames are carried on a turntable, 
and each has built-in heating elements. When the 
heated pattern has been indexed to the invest- 
ment station, a water-jacketed flask is lowered 
into place and filled with a measured amount of 
resin-coated sand. This material adheres to the 
pattern, and the sand and resin fuse to form a 
thin plastic shell. 
After a pre-set time, the pattern and flask are 
rolled over to discharge excess mix. The shell 
mold is cured at the next two stations by baking 
under electric heaters. At the ejector station, 
Fig. 1, the hardened shell is automatically strip- 
ped from the pattern. Then, cores are manually 
set in the drag half of the mold, and the cope and 
drag members are bonded together on a four- 
station, automatic closing machine, Fig. 2. An 
air-operated mechanism on this machine holds 
the two halves together while the adhesive sets. 
Completed shell molds are placed on a storage 
conveyor having a capacity for 832 units. As 
required, molds are inspected and transferred to 
trays suspended from an overhead trolley type 
pouring conveyor, Fig. 3, the speed of which can 
be varied from 8 to 24 feet per minute. Backing 
sand is provided on the trays to support the 


Fig. 1. Hardened shell mold is 

stripped from the heated 

pattern at the ejector station 

of this automatic mold-mak- 
ing machine. 
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molds during pouring. The man stands on a 24- 
inch-wide moving platform while pouring. 

After the castings have cooled, the trays are 
automatically tripped to dump the crankshafts, 
mold remnants, and sand on an oscillating con- 
veyor, Fig. 4, for shaking out. The sand is col- 
lected and used for back-up purposes. Sprues and 
gates are removed from the cooled castings by 
means of a semi-automatic oxy-acetylene torch- 
cutting machine, and the crankshafts are shot- 
blasted. 

The cleaned castings are placed in alloy-steel 
trays and heat-treated in an Ipsen controlled- 
atmosphere, gas-fired furnace. The crankshafts 
are normalized by heating to 1750 degrees F. and 
maintaining them at this temperature for one 
hour. An endothermic atmosphere of hydrogen 
and carbon-monoxide, prepared by passing a 
mixture of natural gas and air (in the ratio of 
1 to 2 1/2) through a heated retort containing 
a catalyst, is supplied to the radiant-tube, forced 
convection furnace. 

Cooling of the crankshafts is speeded up by 
means of two integral, water-jacketed cooling 
chambers on the furnace. The first chamber is 
equipped with a high-speed fan, and the cooling 
rate can be adjusted by varying the speed of the 
fan or the temperature of the water in the 
jackets. At present, the castings are cooled from 
1750 to 500 degrees F. in one hour. This nor- 
malizing treatment breaks up the coarse, as- 
cast grain structure; provides a uniform hardness 
of 20 to 25 Rockwell C; improves the machin- 
ability; and gives a grain structure best suited 
to subsequent carburizing and hardening (after 
machining ). 

The relatively fast cooling rate to which the 
crankshafts are subjected introduces stresses 
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Fig. 2. (Left) Cope and drag 

members of shell molds are 

bonded together with adhesive 
on this automatic machine. 


Fig. 3. (Below) Molten SAE 4615 

steel is poured into shell molds 

mounted on a conveyor. Speed of 

conveyor can be varied from 8 
to 24 feet per minute. 


which might cause distortion of the castings. To 
prevent such distortion, the parts are drawn in 
another Ipsen controlled-atmosphere furnace by 
heating to 1150 degrees F. and holding at tem- 
perature forone hour. An exothermic atmosphere, 
obtained by burning a mixture of natural gas and 
air and introducing the products of combustion 
into the furnace, is used for this stress-relieving 
heat-treatment. A water-jacketed cooling cham- 
ber rapidly cools the castings to about 150 
degrees F. for handling purposes. 


| 


Fig. 4. Cooled castings are 
shaken out of the mold on this 
oscillating conveyor. The sand 
is collected and re-used for 
backing-up. 


Tie-bars approximately 3/4 inch square, cast 
between the counterweight cheeks of the double- 
throw crankshafts, are removed from the cast- 
ings on a Tabor semi-automatic, abrasive cut-off 
machine, Fig. 5. Each shaft has two bars, and 
four cuts are necessary to remove them. The cast- 
ing is placed on V-blocks and _ hydraulically 
clamped on its bearing surfaces. After making 
two cuts to remove one tie-bar, the work is 
indexed and advanced to position the second bar 
below the abrasive wheel. 

A rubber-bonded, aluminum-oxide abrasive 
wheel, 16 inches in diameter by 0.100 inch wide, 
is used dry for this operation. The wheel is made 
up of a combination of 16, 20, 30, and 46 grain 
sizes. The downward cutting stroke of the head 
is actuated by a hydraulic cylinder, while the 


upward stroke is regulated by a flow-controlled 
accumulator system. This arrangement permits 
automatic return of the head to the top of its 
stroke by the release of the down-feed pressure 
or by failure of the hydraulic or electric power. 

Photo-electric cells are provided to control the 
feed rate and compensate for wheel wear. Dur- 
ing the down stroke of the head when the light 
beam from one cell is broken, the feed rate is 
automatically changed from rapid traverse to a 
pre-set amount for cutting-off. At the bottom of 
the stroke, the beam from the second cell is in- 
terrupted and the head is automatically retracted. 
The upper cell is connected by linkage to the 
cutter-head, and the bottom cell is fed by means 
of a cam arrangement to automatically compen- 
sate for different diameter and worn wheels. 


Fig. 5. Semi-automatic, abra- 

sive cut-off machine for re- 

moving the tie-bars cast be- 

tween the counterweights of 
the crankshafts. 
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The properties and 
materials used in the 


Reticular Aluminum-Tin Alloy 
for Bearing Applications 


The production of an aluminum-tin bearing 
alloy has been announced jointly by the Tin Re- 
search Institute, Middlesex, England, and the 
Glacier Metal Co. The alloy contains about 20 
per cent tin and the remainder is aluminum 
hardened with from 1 to 3 per cent copper. The 
tin constituent has a structure which is reticular 
within the continuous aluminum matrix—that is 
to say, the tin has a structure which is in itself 
continuous without disturbing the continuity of 
the aluminum. 

The alloy combines the strength of a continu- 
ous aluminum phase with the tin-availability of 
a comparatively heavy and continuous tin struc- 
ture. If metal-to-metal contact should occur, the 


bearing would need no lead-base overlay plating 
to keep shaft wear in check since an immediate 
supply of tin is available at the surface. Further- 
more, there is no danger of copper penetration 


This is the appearance of the sur- 
face of a stainless steel under cor- 
rosive conditions shown magnified 
9000 times through an electron 
microscope. Growth of the crys- 
tals, Westinghouse Electric Corpo- 
ration scientists believe, cuts tiny 
canyons into the metal’s surface 
which lead to a type of metal 
failure called stress corrosion 
cracking. Crystals are about half 
a millionth inch thick and 120 mil- 
lionths inch high. 


new applications of 
mechanical industries 


of steel journals because the alloy contains no 
free copper. It can be supplied in the form of 
plain or steel-backed bearings. 

More information can be gotten from the Tin 
Research Institute, Inc., 492 W. Sixth Ave., 
Columbus 1, Ohio. 


Wear-Resistant, Self-Lubricating 
Material Resists Many Chemicals 


A wear-resistant material which can be cast 
without heat or pressure has been announced 
by the Devcon Corporation, Danvers, Mass. 
“Devcon WR,” as it is called, is a self-lubricating 
material which has been used for such applica- 
tions as guides on textile machinery, low-speed 
bearings, built-up surfaces subject to severe 
wear, duplicating masters, and forming dies. It 
is resistant to most acids, alkalies, solvents, and 
other chemicals and has therefore been used for 
lining tanks and repairing chemical equipment. 

The material is supplied in paste form and 
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upon the addition of a hardening agent becomes 
a syrupy liquid which can be cast or poured into 
a variety of shapes. Two hours after the addition 
of the hardening agent, the material becomes so 
tough and rigid it cannot be machined except 
with carbide or similar tools. Upon hardening, it 
has a shrinkage rate of 0.0002 inch per inch. 


Dry Granular Material Developed for 
Extinguishing Metallic Fires 


A dry granular material known as “X-8" for 
extinguishing metallic fires has been placed on 
the market by Mercantile Metals, Inc., P.O. Box 
178, Carnegie, Pa. Fires of such metals as zir- 
conium, hafnium, lithium, uranium, magnesium, 
calcium, sodium, and potassium can be put out 
by shoveling or pouring this material directly 
on burning parts, ingots, or scrap piles. The ma- 
terial contains substances which coat the hot 
parts of the metal, remove heat rapidly from the 
fire, and form an air-sealed cover over the burn- 
ing parts. It contains no borates or other fusible 
salts and therefore is less likely to contaminate 
valuable metals. In addition, it may be used as 
a packing material to prevent fires. It has been 
found to be effective as an additive to zirconium 
scrap piles to prevent spontaneous combustion. 


Die Steel Containing Vanadium Carbide 
Facilitates Cold-Heading 


A cold-heading die steel which should prove 
particularly useful to the fastener industry has 
been developed by the Latrobe Steel Co., La- 
trobe, Pa. Marketed under the name of “Heder- 
van,” this steel has a wear resistance twice that 
of ordinary water-hardening carbon steel, cur- 
rently used in the fastener industry for cold- 
heading applications. 

Hedervan is a 0.90 per cent carbon, water- 
hardening steel to which vanadium-carbide par- 
ticles have been added for increased wear re- 
sistance. This addition facilitates shallow and 
deep hardening and permits quenching with no 
loss in toughness. Uses to which this material 
can be put are cold-heading dies, cold-striking 
dies, embossing dies, coining dies, punches, and 
draw dies. It is available in sizes from 3/4 inch 
to 4 inches in diameter. 


Trowelable Mastic Adhesive 
for Foamed Plastics 


The Rubber & Asbestos Corporation, Dept. P., 
225 Belleville Ave., Bloomfield, N. J., has 
brought out a high-strength, fast-drying, trowel- 
able mastic for bonding “Styrofoam,” “Dylite,” 
and similar rigid and semi-rigid plastic (styrene, 
urethane, isocyanate, etc.) foams to themselves 
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and to other materials such as wood and metals. 
The adhesive, called “Bondmaster G458,” resists 
humidity, has no offending odor, and withstands 
low temperatures. Application of as thin a coat 
as is practicable is recommended. It may be ap- 
plied with a saw-tooth spreader, notched trowel, 
or spatula. 

Available in black or neutral cream color, it 
has been used in the fabrication of rigid sand- 
wich panels with foam styrene cores in heating, 
air-conditioning, refrigeration, and similar apphi- 
cations. 


Chemical Solvent for Loosening 
Frozen Metal Parts 


Kano Laboratories, 1000 S. Thompson Lane, 
Nashville 11, Tenn., have announced the avail- 
ability of a chemical solvent for loosening frozen 
metal parts. The solvent, called “Kano Kroil,” 
dissolves gum, rust, and other corrosion deposits 
and supplies proper lubrication while loosening 
frozen pulleys, bearings, nuts, bolts, pipe 
threads, and screws. It can also be used for lubri- 
cating air-driven tools. 


Various Flat and Shaped Wires 
Offered with Mirror Finish 


Wires of Monel, nickel, Inconel, Inconel X, In- 
coloy, Ni-O-Nel, nickel-clad copper, Ni-Span C, 
and Techalloy stainless steels with a mirror finish 
have been made available by the Techalloy Co., 
Inc., Rahns, Pa. The wire is annealed and 
cleaned and then rolled with extreme care on 
tungsten-carbide rolls, which results in a smooth 
mirror-bright finish. 

Advantages claimed for this type of finish on 
wire are ease of forming, because tools slide 
smoothly on polished surfaces; less chance ot 
corrosion since there are no pits in which foreign 
matter can collect; and eye appeal. 


Oxide Additives Give Cast Alloy 
Edge Strength 


A high-strength tough alloy that maintains its 
edge strength and has a low coefficient of fric- 
tion has been developed by the Black Drill Co., 
1400 E. 222nd St., Cleveland 17, Ohio. Known 
as “Hardsteel HD-27M,” this alloy makes use of 
complex oxide additives to get its characteristics. 
Cutting tools made of this material may be op- 
erated at high speeds with heavy feeds. Its fine 
grain structure and low coefficient of friction 
make it ideal for other uses besides cutting tools, 
such as lubrication-free bearings, grinding rests, 
lathe centers, dies, gages, spinning tools, and 
similar items where resistance to wear is of 
prime importance. 
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Die Lubricant Improves Metal Flow 
and Reduces Sticking 


A compound developed for heavy-duty ham- 
mer forging operations has been announced by 
the D. A. Stuart Oil Co., Ltd., 2727 S. Troy St., 
Chicago 23, Ill. “Thermex C-35,” as this material 
is called, requires no special equipment for ap- 
plication to the forging hammer dies. It may be 
swabbed on the die by hand after each hammer 
blow. Use of the compound results in good metal 
flow in the die, less sticking of forgings, and rela- 
tively clean die surfaces. 


Non-Corrosive Quick-Drying Coloring 
Ink for Use on Metals 


A dyeless pigmented ink which provides color- 
ing for sharp, clean scribing of work by tool, die, 
and model makers has been announced by the 
Crown Industrial Products Co., Dept. MYN, 713 
Amsterdam St., Woodstock, Ill. This material, 
called “Crown Toolmaker’s Ink,” contains no 
acid, will not flake or peel, is heat-resistant, and 
is readily removed with lacquer thinner. It ad- 
heres to all metals, glass, wood, or plastic, and 
its blue color makes scribe marks easy to see in 
any light. The ink is available in 4-ounce, 8- 


One drop of Eastman 910 
adhesive, when placed 
between two 2-inch steel 
rods fitted with eyebolts 
and allowed to set for 
thirty minutes, will sup- 
port more than 5000 
pounds. This adhesive, 
which bonds similar as 
well as dissimilar materi- 
als such as metals, plas- 
tics, wood, and glass, can 
be obtained in 1l-ounce 
sample kits from Eastman 
Chemical Products,  Inc., 
Kingsport, Tenn. 


ounce, quart, and gallon metal containers, as 
well as 55-gallon drums, and in 6- or 12-ounce 
aerosol spray cans. 


Disposable Lint-Free Non-Woven 
Wiping Cloth Available 


A wiping cloth known as “Tex-Pro Kwik 
Wipe” which is non-woven and free of lint has 
been announced by Textile Products, 181-189 
Chestnut St., Newark 1, N. J. The cloth will ab- 
sorb nine to ten times its weight in water and 
seven to eight times its weight in oil. It is made 
of 100 per cent cotton fibers and has been used 
successfully with water, oil, gasoline, kerosene, 
and mineral spirits. 


High-Strength Cobalt Alloy with 
Good Fatigue Characteristics 


Nilcor” is a high-cobalt-base bright metal 
with high corrosion resistance which has been 
developed by Athenia Steel Co., a division of 
the National-Standard Co., Clifton, N. J. The 


good fatigue characteristics of this alloy com- 
bined with its high-tensile yield strength make 
it ideal for producing the torsion bands used in 
precision balances. Bands have long service life. 
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Camera highlights of some in- 

teresting operations performed 

in various metalworking plants 
throughout the nation 


STAINLESS MAZE—Arc welding the end of a Jor- 
dan head box at Shartle Bros. Machine Co., 
Middletown, Ohio. The box, part of a paper mill 
processing line, is fabricated of Armco 304 stain- 
less steel. The welder uses a coated electrode, 
direct current, and reverse polarity. 


A WELDING FIRST—Tabs are spot-welded around the periphery of cylindrical liners for jet engines on 
what is claimed to be the nation’s first automatically programmed welding machine, at General 
Electric's Small Aircraft Engine Department, Everett, Mass. The machine, built by National 
Electric Welding Machine Co., has G-E numerical-positioning and resistance-welding controls. 
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MACHINE HAS ARMS—Gang-milling a 
contoured surface at Chance 
Vought Aircraft, Inc., Dallas, Tex. 
The Cincinnati Hydro-Tel used is 
adapted with pivot arms which 
carry the belt-driven cutter-arbor. 
Bearings on arbor ride over tem- 
plates of the contour, with contact 
maintained by a pressure cylinder. 
Cutters, supplied by Goddard & 
Goddard, have helical insert type 
carbide blades. 
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TRAVELING FILTER — At the Midvale- 
Heppenstall Co., Philadelphia, Pa., 
chips are separated from the cool- 
ant on a long trepanning lathe by 
a traveling filter. Tied to the rear 
of the carriage, the filter travels on 
rails behind the lathe bed. The 
coolant, which is flushed out the 
end of the hollow trepanning bar 
flows through the filter before be- 
ing re-used. 


DISC DEVELOPER—Contour-boring a 
jet-engine turbine disc at Steel 
Products Engineering Co., Spring- 
field, Ohio, on a Monarch tracer- 
controlled right-angle lathe. The 
alloy-steel work is machined to a 
finish of 23 micro-inches at a con- 
stant speed of 275 feet per minute. 
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Stock Fed Into 
Lamination Press at 


2500 Inches a Minute 


A unique hitch-feed mechanism has been 
adapted to a standard press made by the Pre- 
cision Welder & Flexopress Corporation, Cincin- 
nati, Ohio, for the high-speed production of 
electrical motor laminations. The Flexofeed 
mechanism accurately feeds coil stock at rates of 
2500 inches per minute or more, compared to the 
commonly accepted standard of about 1200 
inches per minute. 

The standard Flexopress seen in the heading 
illustration is rated at 75 tons capacity and has a 
bed measuring 42 inches (left-to-right) by 30 
inches (front-to-back). Equipped with a stand- 
ard three-stage lamination die for piercing, 
blanking, and parting coil stock, the press pro- 
duces two E- and two I-shaped laminations per 
stroke. Double-silicon-coated grain-oriented lam- 
ination steel, 12 inches wide by 0.012 inch thick, 
is fed from the coil in 15-inch increments. 

Customer specifications require that the press 
be operated at 150 strokes per minute. With the 
15-inch feed length necessary for this particular 
application, the resultant feed rate is 2250 inches 


of coil stock per minute. However, the press is 
guaranteed to feed at the rate of 2500 inches per 
minute and has been operated at 3375 inches per 
minute (225 strokes per minute with a 15-inch 
feed increment )—more than 3 miles of material 
per hour. Feed lengths can be varied from 0 to 
18 inches, and coil stock up to 30 inches wide 
can be handled. A tolerance of plus or minus 
0.005 inch has been specified for the length of 
material fed per stroke, but limits of plus or 
minus 0.002 inch are being held consistently. 
Such high feed rates and accuracy are, of 
course, the result of the planned development of 


Fig. 1. Flexofeed hitch-feed 
mechanism used on press seen 
in heading illustration to feed 
lamination coil stock at rates of 
2500 inches per minute or more. 
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the Flexofeed mechanism. This hitch-feed mech- 
anism is simple, being actuated by mechanical 
linkage driven directly from the press and made 
up of basic mechanical elements familiar to any- 
one having a knowledge of presswork. The prob- 
lem was to arrange the elements systematically 
in order to overcome inertia factors. 

The Flexofeed consists essentially of a recip- 
rocating head carrying a pair of spring-loaded 
feeding fingers that grip both edges of the stock 
against an anvil during the advance stroke. At 
the end of the feed stroke, the feeding finger 
housing contacts a limit switch which actuates 
a stock-clamping brake. During the return stroke 
of the head, the feeding fingers release the stock 
and a stationary pair of spring-loaded snubbing 
fingers prevents the material from being  re- 
tracted. The brake effectively overcomes the 
kinetic energy of the material being fed. 

Reciprocation of the Flexofeed head is accom- 
plished with a rack and gear segment that is 
driven by linkage from the press. The pivoted 
gear segment arm is slidably mounted on an ad- 
justable eccentric to permit varying the feed 
stroke. If the material being fed buckles upward, 
it contacts limit switches which stop the press. 
The entire hitch-feed device is mounted on an 
anti-friction elevating unit to permit adjusting 
for die height. A close-up view of the feeding 
arrangement is seen in Fig. 1. 

While the press illustrated is to be used for 
the production of laminations, similar equipment 
is adaptable to many other operations. Change- 
over from one part run to another can be accom- 
plished quickly since dies are readily accessible. 
Conventional dies for forming and drawing at 
high speeds can be used without modification, 
and parts requiring either long or short feed 
increments can be stamped from coil stock. The 
method is feasible for accurate feed strokes up 
to 36 inches. 

The Flexopress itself is very precise because 
of the use of ball bearing raceways. A set of 
preloaded ball bearing raceways is located at 
each of the four corners of the ram to eliminate 
lateral float and ram oscillation. In this way, ver- 
tical accuracy can be held within 0.0005 inch at 
any point of the stroke. Also, parallelism be- 
tween the ram face and bed is maintained within 
0.0005 inch per foot. With this type construction, 
life between die regrinds has been increased as 
much as four times. 

As seen in Fig. 2, the 1l-inch diameter balls 
ride in spherical seats ground in the hardened 
V-ways and are kept separated by a special re- 
tainer. The balls are preloaded by means of self- 
adjusting, calibrated springs. In order to estab- 
lish preloading, it is only necessary to loosen the 


bolts, and the spring-loaded raceways will prop- 
erly apply the required preload before the bolts 
are again tightened. 

The press frame is of welded-steel box con- 
struction, and is shot-blasted and stress-relieved 
before machining to resist deflection. Also, the 
formed columns and ribbing have been designed 
to absorb the higher amplitude of frequency 
from the press crown and bed. A variable-speed 
motor drive is provided, and the air clutch is 
interlocked with the brake to provide instanta- 
neous action. 


“‘Four-Square”’ lron 


The development of a new oriented, silicon- 
iron sheet has been announced by the General 
Electric Research Laboratory, Schenectady, N. Y. 
The new sheet is expected to find use as a soft 
magnetic core material in many kinds of electrical 
equipment, owing to the unique opportunity 
which it affords for reduction of core losses and 
noise. It differs from material now available com- 
mercially in that instead of one, two directions of 
easy magnetization occur in a 90-degree relation- 
ship within the plane of the sheet. It is thus pos- 
sible to complete a magnetic circuit of square or 
rectangular shape. From this feature the name 
“Four-Square” was derived. The material is not 
commercially available and is not expected to be 
for some time. Meantime, a limited quantity is 
being prepared in the laboratory for evaluation. 


Fig. 2. Ball bearing 
raceways used on 
Flexopress to elimi- 
nate lateral float. 
The balls are pre- 
self-adjusting, cali- 
brated springs. 
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On an automatic machine recently designed, 
a bowl-shaped part must be tipped 90 degrees 
from a horizontal resting position over transfer 
bars to a vertical position in a cradle on the same 
transfer bars. The part is first moved off the 
bars into position over a gate which picks up the 
part and rotates it 90 degrees into the bars. 


ISS 
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Instant-Release Latch Mechanism 


Bart R. Opra, Detroit, Mich. 


An instant-release mechanism which facilitates an unusual work-indexing movement. 


Mechanisms selected by experienced 

machine designers as typical examples 

applicable in the construction of auto- 
matic machines and other devices 


The problem in designing this equipment was 
to provide some means of latching the part to 
the tipping gate during rotation and releasing it 
into the transfer cradle at the precise moment 
that the part reaches its vertical position. The 
tipping gate then returns to its starting position. 
Such a latch mechanism is here shown. 
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The work-piece A is moved from Position 1 
over transfer bars to Position 2 above tipping 
gate B. The tipping gate permits work-piece A 
to drop a few degrees below the horizontal plane, 
so that the work-piece may pass over button C, 
which prevents the part from sliding down the 
tipping gate during indexing. The tipping gate is 
rotated by shaft D, which passes through a latch 
operating cam E, that is fixed to a frame member. 
Shaft D also passes through elongated slots in 
the clevis end of the latch-operating link assem- 
bly F, which straddles cam E. The cam follower 
G, located between the clevis legs of link assem- 
bly F, is allowed to pivot freely on pin H, but 
cannot pivot farther than stop J in a clockwise 
direction. 

Latch K pivots on pin L which is fixed to the 
tipping gate. The end of the link assembly passes 
through a clearance hole in the tipping gate, is 
forked to straddle latch K, and pivots on pin M. 
The rotating motion of the tipping gate is im- 


parted to the link assembly through pin M. As 
the tipping gate rotates, cam follower G backed 
up by block J rides up on the high lobe of cam E. 
The resulting motion compresses spring N and 
closes latch K. 

Part A is now latched securely to the tipping 
gate B during the dwell portion of cam E. At the 
precise moment the part reaches its vertical posi- 
tion, the cam follower reaches a step in cam E, 
and the compressed spring N forces open latch K, 
instantly freeing the part from the tipping gate. 
The part is left resting in its transfer cradle (Po- 
sition 3), as the tipping gate returns to its start- 
ing position. However, the cam follower G, which 
had hooked itself over the stop in cam E, pivots 
on pin H, as the tipping gate rotates. This allows 
it to pass over the high lobe of the cam. As the 
tipping gate finally comes to rest at its starting 
position, the cam follower G is reset by button P. 
The latch mechanism is now ready to start its 
next cycle. 


Springs Cushion Shock Loads in Gear Drive 


McLaucHiin, Rockaway Beach. N. Y. 


Shock loading of a gear train in either direc- 
tion can be greatly reduced with the arrange- 
ment here illustrated. The mechanism features a 
drive that operates under increasing spring pres- 
sure as greater angular displacement or slippage 
occurs between the driving and the driven shafts. 

A square thread is machined into the bore of 
gear A to fit a threaded sleeve B, which is press- 
fitted on shaft C. A short compression spring D, 
gear A, and a second similar spring E are mounted 
on the sleeve in that order. This assembly is held 
together by a stop-collar F, which is pinned in 
place on the sleeve, the pin passing through the 
collar, the sleeve, and the shaft. 

The pinion G, which is mounted on shaft H, 
should be made wide enough to insure full tooth 
contact with gear A as it moves to either the 
right or the left. To prevent excessive lateral 
movement of gear A, the springs should be under 
compression when it is centered on the pinion. 
The springs should be heavy enough to prevent 
the shock load from causing the gear hub to jam 
against either the collar or the flange of the 
sleeve. This condition would render the shock- 
absorbing feature of the mechanism inoperative. 

In normal operation, when the machine is 
started under load, the gear will move laterally 


Gear drive that employs springs to cushion the effects 
of shock loading in either direction. 


and compress one spring until the initial loading 
is overcome. As the machine picks up speed, 
gear A will move back toward the center of the 
pinion, the distance depending on the running 
load applied by the machine. Intermittent shock 
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loading of the machine will cause gear A to move 
back and forth on the threaded sleeve. Loading 
of the drive in the opposite direction will cause 
the gear to compress the other opposing spring 
with similar results. If the shock loading is in one 
direction, the mechanism may be modified to 
operate with only one spring. 

This arrangement is being successfully em- 


A chuck that automatically disengages the 
drive when a pre-set torque is applied to the 
tap is shown in the accompanying illustration. 
When properly adjusted, this device can effec- 
tively reduce tool breakage. 

Spindle A has equally spaced slots for endwise 
location of three keys, the outer edges of which 
engage with the inclined bases of keyways in 
sleeve C. The flanged lower end of this sleeve is 
fitted with three bushings with tapered bores for 
part of their lengths. For driving purposes, these 
bushings are held in engagement with steel balls 
D by the action of the compression spring E. 
The balls are housed in pockets in the base of 
the large-diameter bore at the upper end of 
body F. 

Spring E can be pre-set to release at the max- 
imum torque that can be applied to a tap by 
adjusting the internally threaded cover G, which 
threads onto the body F. When this setting has 
been made, the cover is secured to the body by 
means of a set-screw. 

The inner edges of keys B make contact with 
the periphery of cone H, which is housed in the 
tapered bore of spindle A. When the pre-set 
torque is applied to the tap, continued rotation 
of the spindle causes the sleeve C to be moved 
upward against the action of spring E. When the 
bushings rise high enough to clear balls D, the 
drive is disengaged. At the same time, cone H is 
caused to move upward by the action of a sec- 
ond compression spring, the lower end of which 
bears against the threaded plug J in the spindle. 
As a result, the keys are moved radially outward 
by the wedging action between their inner edges 
and the cone. In this way contact is maintained 
between the keys and the bases of the keyways 
in sleeve C. The cone and the keys have a taper 
of 1 in 20 to obtain a self-locking action. The 
result is that any downward movement of the 


sleeve and, consequently, engagement of the 
drive are prevented. 


Excess torque transmission is prevented by sleeve (C) 
rising to clear the driving balls (D). Re-engagement is 
prevented by the outward movement of keys (B). 
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Torque-Controlled Drive Release for Tapping 


ployed on a drive for a tumbling barrel, the 
springs having been selected by trial and error. 
A 0.250-pitch thread and a 10-pitch gear train 
are used. The driving gear G and the driven gear 
A are 3 and 9 inches in diameter, respectively, 
each gear being mounted on a 7/8-inch-diameter 
shaft. A 3/4-hp, 60-rpm, geared head motor 
drives the machine. 


When the spindle has been stopped, the sleeve 
can be released to bring the bushings and the 
balls D into engagement again by depressing a 
plunger which passes through a cross-hole in the 
body F. This action causes wedge K, which is 
attached to the plunger, to be moved at right 
angles to the spindle axis and into contact with 
a mating wedge. The latter is carried on the 
lower end of a pin attached to member H and is 
therefore caused to move downward to give the 
releasing action. 

The tap is mounted in a bushing in the lower 
end of body F. A cross-pin, which passes through 
a hole formed partly in the square-shaped end of 
the shank and partly in the bore of the bushing, 
holds the tap in place. 
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Realizing the 
PRECISION BENDING 


F. J. FUCHS 
Western Electric Co., Inc. 
Lexington Road Plant 
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Realizing the 
PRECISION BENDING 


Advances in the fields of transcontinental microwave relay and military radar 
have demanded a precision of waveguide manufacture that, not long ago, 


seemed beyond commercial capabilities. New production techniques were de- 
veloped that permit precision bending of the thin-wall waveguides while 
holding internal tolerances of plus or minus 0.003 inch. Placing rectangular 
waveguide tubes under compression while being formed is one of the interest- 


ing facets of this newly perfected art. 


F. J. FUCHS 


Western Electric Co., Inc. 
Lexington Road Plant 


WITH THE RAPID DEVELOPMENT of radar 
and other microwave equipment there has been 
a parallel development in associated manufactur- 
ing technology. One phase of this technology is 
the production of precise, and often complex, 
waveguide channels by which high-frequency 
microwaves are manipulated for the purpose of 
transmission, measurement, and control. 

At first, shop techniques were not unusual 
because mechanical requirements were not over- 
demanding. Later, as higher degrees of perform- 
ance were in order, tighter specifications were 
imposed on waveguides, such as those shown in 
Fig. 1, until the demands for mechanical pre- 
cision exceeded the capabilities of normal shop 
methods. Variations of internal dimensions 
around the bend were not to exceed plus or 
minus 0.003 inch. At the same time, it was neces- 
sary to avoid scratches on these inside surfaces 
which could result in arcing under high loads. 


Analysis of Wall Thickness 


An analysis of material flow in a simple wave- 
guide bend was given prime consideration. From 
the study it was learned that tubing distorted in 
certain predictable patterns, and that the loca- 
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tion and intensity of the distortion could be 
evaluated accurately for use in designing the 
necessary tools. This is of great importance since 
every change in wall thickness and other distor- 
tions will have an effect on the internal cross- 
section of the tube. 

As in the bending of any rod or tube, the bent 
waveguide is thrown partly into compression 
and partly into tension about a dividing line 
termed the neutral axis. The part of the tube in 
tension must stretch, becoming smaller in cross- 
section; the part in compression must shorten, 
therefore enlarging in cross-section. This effect 
can be seen in Fig. 2—the tube at the left is 
straight, the tube at the right has undergone a 
bending operation. Thickening at the inside of 
the bend and thinning at the outside of the bend 
are readily discernible. 

This action continues along the straight por- 
tion of the tube for some distance beyond the 
tangent line at both ends of the bend, Zone B, 
Fig. 3. Zone A extends beyond the tangent line 
into the curve where the full elongation and 
compression effects are not yet apparent. The 
amount of distortion in Zone A is less than the 
distortion in the center of the bend by the 
amount of material distorted in Zone B. In other 


words, the wall thickness distortion due to bend- 
ing rises from a minimum at the beginning of 
Zone B to a maximum at the end of Zone A. 

These zones include the only portion of the 
tube under active stress at the time of the bend- 
ing, where the metal of the tube is in a state of 
flow on both sides of the tangent point. This area 
is critical since tools must be designed that will 
guide the flowing metal and restrict distortion so 
that necessary inside dimensions will be pre- 
served. It should be noted that many of the 
techniques presented in the ensuing paragraphs 
are covered by patents. 


Making Simple Bends 


Bending dies used for simple radius bends 
consist of the six elements shown in Fig. 4. Form 
die A and clamp die B constrain the tube and 
rotate around a common center. Top plate C and 
bottom plate D also constrain the tube and rotate 
around the same center. Wiper die E and pres- 
sure die F constrain the tube but clamp only 
tightly enough to prevent Uistortion and wrin- 
kling, allowing the tube to slip between them 
while being drawn around by the other members. 

A die arrangement of this type can be seen in 
use on a Pines hydraulic bender in Fig. 5. This 
is a high-speed production machine capable of 
automatic cycling up to 100 bends per hour. By 
means of a 7 1/2-hp electric motor, a 2000-psi 
hydraulic pump and main cylinder, and a large 
chain and sprocket, a bending moment of 4500 


Fig. 1. A sampling of 
the many types of pre- 
cision waveguide bends 
being used today. They 
include an E-plane bend 
(a); H-plane bend (b); 
skew bend (c); and tuned 
miter bends (d). 


foot-pounds is developed. Auxiliary cylinders are 
used for mandrel insertion and for operating var- 
ious tube clamps and die closures. 

The waveguide tube shown undergoing a 90- 
degree, 8-inch radius E-plane bend (a, Fig. 1) 
in the illustration has inside dimensions of 2.290 
by 1.145 inches. The solid portion of an articu- 
lated drawing mandrel is inserted into the tube 
up to the point of tangency with the die radius. 
As the tube is drawn by rotation of the form die 
(located beneath top plate G) and clamp die H, 
the articulated links follow the curved form but 
the mandrel remains stationary. During bend- 
ing, the tube is boxed in on all sides. 

A long mandrel extractor J allows the bend to 
be made up to 8 feet from one end of the tube. 
A hydraulically actuated toggle-clamp K auto- 
matically secures the top die plate during high- 
production runs. Screw-clamps are used for low- 
production rates. 

An H-plane bend (b, Fig. 1) is shown posi- 
tioned on the Pines bender in Fig. 6. For pur- 
poses of illustration, the top die plate has been 
removed and the waveguide tube L cut away. 
The working position of flexible mandrel M is 
clearly revealed. 

A common fault of the type of bending die 
just described is found in the wiper die and the 
straight portion of the form die. If the surfaces 
facing the tube are made flush with the rounded 
part of the form die, the material at the inner 
wall of the tube will build up and force the 
mandre} stem outward. Wrinkling will result, as 
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Fig. 2. Thinning at the outside and thickening 

at the inside of the bend are apparent in the 

waveguide at the right when compared to the 
untouched waveguide at the left. 


shown at View X in Fig. 7, besides placing un- 
due strain on the mandrel. 

By having the wiper die face and form die 
face offset by the amount the tube wall increases 
in thickness, as at t in View Y, interference is 
eliminated and a smooth bend is obtained. Both 
the top and bottom plates of the die should also 
be contoured to allow for side-wall thickening at 
the inner radius. All surfaces contacting the 
waveguide should be hardened, ground, and 
polished to minimize friction and wear. 


Small-Radius Bends Require 
Compression Boosting 


When the radius of bend becomes small in 
proportion to tube size—less than 1.5 S in an H- 
plane bend, where S equals the large waveguide 
dimension—the tube cannot be bent without 
breaking unless compression boosting is used. 
The principle of compression boosting de- 
serves more than a cursory introduction. Due to 
severe stretching of the outer tube wall during 
a small-radius bend, fracture will occur unless 
steps are taken to forestall it. It would seem logi- 
cal that, by reducing this tension, such fracture 
would be avoided. This is exactly what is done. 
By applying pressure to the end of the tube 
while bending, its cross-section is placed under 
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a degree of compression. The effect of this pro- 
cedure is to shift the neutral axis toward the 
outside of the bend, thus decreasing tension on 
the outer wall. 

Boosting has proved so helpful that much 
time has been spent to develop a system that is 
effective and easily adjustable. Fig. 8 shows a 
successfully developed boosting arrangement in- 
stalled on a Pines bender. Bending cylinder N 
is used as the power source. As piston-rod O 
moves out, it causes a large adjustable cross-arm 
P to pivot. 

The left-hand side of the cross-arm is con- 
nected to sliding block Q which serves as a 
mounting base for the portion of the booster 
that presses against the waveguide. By adjusting 
the pivot point of the cross-arm, movement of 
the block can be varied from zero to 10 inches. 
Brass tubing R of suitable length is placed on 
the mandrel rod to connect the booster with the 
end of the waveguide. 

Boosters used with simple waveguide bending 
dies are limited in their ability to raise the 
neutral axis to a great degree. If too much pres- 
sure is applied to the tube it will be forced away 
from the form die and become distorted, as can 
be seen in Fig. 9. 

The small-radius bending die seen in Fig. 10 
has a chain-like constraining member T. It is 
keyed into the top and bottom plates and holds 
the tube against the form U during bending. 
This allows the booster to be used more effec- 
tively for the production of small radii. Because 


Wave guide 


Radius, Center Line 
Radius, Neutral Axis 


Tangent Lines 


Fig. 3. Distortion of wall thickness when 

bending waveguide tubing is at a minimum 

at the beginning (right) of Zone B, and is at 
a maximum at the end (left) of Zone A. 
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of the additional compression that can be han- 
dled safely, the neutral axis can be raised higher, 
decreasing tension on the outer wall and permit- 
ting small bends to be made. 

When working with small waveguides, the 
bend radius is sometimes so sharp that it is im- 
practical to fasten the die to the machine with 
a stud that serves as the pivot point for the form 
die. Also, as the radius decreases, the wiper die 
is not sufficiently supported at its sharp end. In 
such cases, a modified design of the standard die 
is employed. 

An example of a die used to bend a 5/8- by 
1 1/4-inch tube in the H-plane on a zero radius 
is shown in Fig. 11. The bottom plate is bolted 
to the machine head and centered by means of a 
locating ring. Both the form die and the top 
plate are fastened, in turn, to the bottom plate 
by bolts and dowels. The wiper die is also fitted 
with top and bottom plates. These fit against the 
top and bottom plates of the form die in the 
same manner as the standard wiper die fits 
against its corresponding form die. 


Tooling Considerations for Bends 
in the E- and H-Planes 


There are several points of difference between 
tools designed to be used for E-plane bends (a, 
Fig. 1) and those for H-plane bends (b, Fig. 1). 


Fig. 4. (Left) Precision bending 
dies for making simple bends 
employ the six components 
shown. Form die (A) and clamp 
die (B) grip one end of the 
tube and rotate around a 
common center. 


Fig. 5. (Below) A die set such 
as the one seen in Fig. 4 is 
shown in action on a Pines 
bending machine. With auto- 
matic cycling, up to 100 bends 
“per hour can be produced. 
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Fig. 6. A waveguide sec- 
tion has been cut away 
to reveal an H-plane 
mandrel in its working 
position. The top die 
plate of the bending 
machine has also been 
removed. 


Fig. 7. In a simple bending die, the faces of the wiper and form dies should 
be offset by the amount (t), View Y, that the tube wall increases in thickness. 
This will avoid wrinkling of the inner tube wall, View X. 


Pressure Die Pressure Die 


Waveguide Tube 


Waveguide Tub 
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Fig. 8. Boosting system 
installed on bending 
machine is actuated by 
main bending cylinder 
(N). Through adjustable 
linkage, brass tube (R) 
is forced against end of 
waveguide being bent. 


One difference that may not be readily noticed 
is due to the more pronounced tendency of the 
tube to wrinkle at its widest wall during bend- 
ing. This wall lies against the form and wiper 
dies during an E-bend, and against the top and 
bottom plates during an H-bend. Thus, when 
the die is to be used for an E-bend, the wiper 
point and form die must be contoured much 
more accurately. In the case of an H-bend it is 
the top and bottom plates that must be accu- 
rately contoured. 

The problem of wrinkling and the degree of 
tool accuracy needed to maintain tube smooth- 
ness are dependent to a great extent on the rela- 
tive wall thickness of the waveguide. If the ratio 


Fig. 9. Compression boosters 
used with simple bending dies 
are iimited in their ability to 
raise the neutral axis to any 


of tube size to wall thickness is high, the tube 
will wrinkle easily; if the ratio is low, the walls 
are more rigid and will not wrinkle as readily. 

Wall distortion can be clearly understood if 
it is realized that the tooling supports the tube 
at certain points that are some distance apart, 
such as the space between mandrel links. If the 
tube wall is thin, “oil-canning” will take place 
between the links. Therefore, when designing 
tools for precision bending it is necessary to 
consider the relative wall thickness in order to 
establish the accuracy needed for contours and 
the spacing of mandrel links. 

A wide variation is found in the relative wall 
thickness of waveguides. In 1/2- by 1-inch tub- 
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great extent. Too much pres- 
sure will force tube away from 
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form die, as shown. 
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ing it is 20:1, whereas in 1 1/2- by 3-inch tubing 
it is 37.5:1. Thus, as may be expected, large 
tubing wrinkles easily. 

The degree of finish on a bending die and 
mandrel is somewhat dependent on the material 
to be bent. Softer materials require a smoother 
finish, especially on the mandrel, to prevent gall- 
ing of the interior surfaces. The mandrels are 
usually made of Nitralloy. 

For simple E- and H-bends two types of man- 
drels have been established as standards. The E- 
bend mandrel shown at X in Fig. 12 is made 


Fig. 11. One type of die used 
to form a zero-radius bend in 
the H-plane. The bottom plate 
is bolted to the machine head 
and centered by means of a lo- 
cating ring. 


Fig. 10. Bending die for small 
radii makes use of the compres- 
sion boosting principle. Chain- 
like constraining member (T) 
holds the tube against form die 
(U) for more efficient use of 
the booster. 


up of one-piece links that fit into each other and 
are connected by a pivot-pin. The stem of the 
mandrel is shaped to provide maximum support 
at the tangent line. 

It can be seen in the illustration that the joints 
are progressively smaller going toward the front 
of the mandrel. This is to provide a wall between 
the front cavity and the rear counterbore. The 
wall greatly strengthens the link. The joint ad- 
jacent to the straight stem is proportioned so 
that the pivot-pin is slightly weaker in shear than 
the link is in tension. With this provision, only 
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the pin need be replaced in case of breakage. 

Accuracy of mandrel construction is important, 
especially in the fitting of the joints. If a joint is 
slightly out of parallel, it will be subjected to a 
one-sided stress during the bending operation 
and will break. The mandrel is finished to a size 
that is 0.001 inch larger than the commercial 
minimum inside dimensions of the waveguide 
tube. 

Links on the standard H-bend mandrel, shown 
at Y in Fig. 12, are constructed in interlocking 
pairs. One member of each pair is keyed to its 
mate for alignment and to prevent shifting which 
would score the waveguide. 

Spacing of the links is limited to one-half the 
link diameter. This is satisfactory for all radii 
and for all sizes of tubing. In. some cases, how- 
ever, where this design is used for E-bends in 
large tubing, the link adjacent to the stem is pro- 
vided with a curved projection at the back to 
prevent wrinkling. A mandrel of this type can 
be seen at Z. When the link is in a bent position, 
the projection fills the gap that normally exists 
just in front of the stem. A link so made can be 
used for one radius of bend only. 

Theoretically, the waveguide tube need only 
be supported a distance extending to the end of 
Zone B (Fig. 3), for at no time is the tube 
stressed farther than this point. In practice, the 
mandrel is slightly longer—the minimum equal- 
ling the larger dimension of the waveguide. In 
some cases, where no booster is used, the E-bend 
mandrel is considerably longer. The H-bend 
mandrel is never longer than four links, with as 
few as two having been successfuly used in con- 
junction with a booster. 


Sliding Friction Must Be Reduced 


During the bending operation, the waveguide 
is drawn off the tight-fitting mandrel, with the 
result that much friction is encountered. The 
important factor in reducing this drag is the 
type of lubricant used and the way it is applied. 

Several lubricants were tested to compare 
their effectiveness. This test consisted of press- 
ing a brass sample between steel plates so that 
pressure against the sample ranged from 5000 to 
30,000 psi. The force necessary to slide the 
sample was then recorded. In Fig. 13 can be 
seen the results of several tests with different 
lubricants. 

Castor oil, although obviously less effective, 
is used for light work because of the ease of 
cleaning the finished tube. Wax is used for 
medium-heavy bending operations, and white 


lead is used on all heavy jobs—especially on 
aluminum. Whichever lubricant is used, it must 
be distributed evenly for a distance of several 
inches along the inside surface of the tube at 
the end that the mandrel enters. 

Proper annealing of the waveguide tube be- 
fore bending is also important. If the tube is 
annealed too long, there is likely to be an 
“orange-peel” effect, resulting in a rough surface 
where the metal is strained. Annealing is done 
in a salt bath whenever possible. This permits 
accurate control of time and temperature in ad- 
dition to protection against oxidation. 

Following annealing, the waveguide is cleaned 
in an acid dip. This cleaning operation is im- 
portant for several reasons. First, the tube can 
be inspected more readily for flaws that some- 
times show up after annealing. Second, the lubri- 


drel at X is designed for E-bends, while the one at Y 
is for H-bends. A projection on the back link of the 
mandrel at Z prevents wrinkling during large E-bends. 


hire 12. Three standard types of mandrels. The man- 
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Fig. 13. Graph showing the results of numerous tests to determine the most 
suitable lubricant to be employed under different bending conditions. White 
lead is used on all heavy jobs, and particularly on aluminum. 


cant adheres more tenaciously to a clean surface. bends. In many cases the tube will have several 
Finally, a clean tube causes much less wear on bends spaced at a large enough distance to be 


the mandrel. considered as separate simple bends. Handling 
this type of tube involves little difficulty. 
The Problem of Compound Bends Compound bends become difficult when 


straight sections between bends are too short 
One of the difficult problems in waveguide to be adequately clamped. The limiting length 
bending is that of making precision compound _ of straight section is three times the large dimen- 


Fig. 14. One method 
of clamping waveguide 
tubing when producing 
compound bends. For 
limited production, Cer- 
romatrix inserts are 
used to grip the first 
bend so that the second 

bend can be formed. 
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sion of the guide. The closer together the bends 
become, the greater the difficulty. 

Externally, the problem is one of nesting and 
clamping. Internally, when the bends are so 
close that the straight section is less than the 
mandrel length, the links must turn in the direc- 
tion of the nested bend as well as the bend to be 
made. The problem of nesting and clamping 
closely spaced bends is exemplified in Fig. 14. 

With bends that are nested, allowance must 
be made for the build-up in wall thickness. This 
is done by contouring the steel nest when the 
die is to be used for large-quantity production. 
For limited production, it has been found ad- 
vantageous to use Cerromatrix inserts. However, 
if the bends are too close together and of 
severely small radii, the Cerromatrix insert will 
not be strong enough to make even a small quan- 
tity. In this case, it will be necessary to make use 
of a floating clamp that tightens against tapered 
sections when the clamp-die slide moves into 
position. 

Perhaps the most spectacular example of pre- 
cision bending is the “organ pipe scanner” shown 
in the heading illustration on page 159. There 
are forty-four waveguides, each with six multiple 
bends of varving degrees in both the E- and H- 
planes. No two are alike, although half of the 
waveguides are mirror images of the other half. 

To do the job, a standard radius was selected 
for all bends. A left-hand bending machine was 
acquired, since, after three bends, the direction 
of bending had to be reversed to prevent inter- 
ference between the tube and the tooling. The 
necessary mandrels and dies were constructed. 

Following prove-in of the tooling, extensive 
data were taken on the growth in length versus 
angle of bend. Once this information was 
charted, the designers were able to compute and 
lay out the group of waveguides so that the re- 
sultant electrical length of each guide would be 
the same. This was checked experimentally for 
four typical pieces, representing a sampling of 
the forty-four different guides. Only then was it 
safe to invest in the construction of tooling to 
produce the complete array. 


Mandrels for Compound Bends 


Closely spaced compound bends place exact- 
ing requirements on mandrel design. If com- 
pound bends are in the same plane—both E- 


bends or both H-bends—the standard E- or 
H-mandrel can be used by cutting additional 
clearance in the links to allow bending in two 
directions. When the bends are in different 


Fig. 15. Some standard mandrels used for compound 
bends. The mandrel at X has formed links joined by a 
steel cable. A mechanically jointed mandrel is at Y. 
Special mandrel at Z is designed for tapered bend. 


Fig. 16. Diagonal-plane, or skew, bend. In this bend 
the ends of the waveguide are at a 90-degree angle to 
each other, while the axial center lines are parallel. 


MACHINERY, February, 1958—169 


‘ 
x 
— | 
4 
wo 
ae 
~ Zz 
== 
if 
= = 
te 7 
he 
4 
4) 
ate 
hed 
de 
2 
| 


Section 


CLAMP DIE HELIX FORM DIE 


SKEW BEND 


planes, the mandrel used for the second bend 
must flex upward at the end in order to enter 
the existing curvature. 

If the radii of the bends are large enough, 
1.5 S or greater, the mandrel seen at X in Fig. 15 
can be used. This mandrel is simply a set of 
links curved on all sides and held together by a 
steel cable. Should the bend radii be too small, 
the cable will break. 

For radii between 1.5 S and 1 S, a mechani- 
cally jointed mandrel, such as the one shown at 
Y, is employed. To prevent marking of the tub- 
ing by the side joints, it is best to use this man- 
drel to make the H-bend after the E-bend has 
been completed. 


Fig. 18. Examples of two tuned miter bends that 

have been produced by cold-forming. The bend 

at the left is in the H-plane, while the bend at 
the right is in the E-plane. 
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Fig. 17. Tooling used 
for bending and twisting 
the skew bend seen in 
Fig. 16. Bending can be 
performed in any plane, 
with the twist going as 
high as 10 degrees per 
inch of center line. 


It is significant that the strength of these man- 
drels is considerably below that of the simple E 
or H type. Lack of strength limits the radii of 
compound bends to 1 S when they are tangent 
to each other. As the spacing is increased, the 
bends may be made smaller. If bend spacing is 
greater than the length of the mandrel links, the 
compound bend can be considered as two simple 
bends with regard to the curvature, even though 
special nesting and clamping may be required. 

The tube at Z, Fig. 15, has an E-bend tangent 
to the large end of a tapered section. Thus, the 
mandrel must be tapered from the starting center 
line forward. If the tube were simply drawn off 
the mandrel as usual, it would collapse because 
of the taper on the links. To avoid this, the main 
mandrel link is made extra long and form-fitting 
on its inner surface and is allowed to float with 
the bend for a space equal to the distance be- 
tween the pins. While the mandrel is floating, 
the back of the bend does collapse, but when the 
drawing action starts, the collapsed wall is 
pushed out by the end of the main link. 

It is sometimes necessary to re-anneal the tube 
where two small-radius bends are adjacent. 
When this must be done, it is advantageous to 
anneal up to the previous bend only. This is 
possible by controlling the depth to which the 
tube is immersed in the salt bath. Since the first 
bend will remain hard, it is less apt to distort 
when the new bend is made. 

It is critical that the bends be cleaned before 
re-annealing or assembly. Careful flushing in a 
degreasing agent has been found necessary to 
assure a clean internal surface. 
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Diagonal-Plane and Seamless-Miter Bends 


A recent innovation in waveguide bending is 
the diagonal-plane, or skew, bend, such as the 
one shown in Fig. 16 and at c in Fig. 1. The 
problem first arose in a folded waveguide instru- 
ment where it was necessary for the waveguide 
to turn 180 degrees and re-enter after a 90- 
degree twist. Waveguide openings are at right 
angles to each other and the axial center lines 
are parallel. 

The bend is actually a 180-degree bend start- 
ing on a plane 34 degrees off horizontal. Its 
center line is on a true arc. This makes it possible 
to mount the pressure and wiper dies in pillow 
blocks so that the trailing edge of the tube can 
twist. Tooling for the skew bend is shown in Fig. 
17. Bending can be performed in any plane, and 
as much twist as 10 degrees per inch of center 
line is possible. 

Wall-thickness build-up in the skew bend is 
unpredictable. A slight allowance for this build- 
up is made in designing the die. Any necessary 
tool corrections are made after the first few runs. 

Miter bends, which can be seen in Fig. 18 and 


Fig. 19. After being bent to approximate shape 
in a simple bending die, an E-plane tuned 
miter undergoes the first forming stage. Inner 
bend wall and radius are flattened between 
mandrel sections (C) and forming tool (D). 


at d in Fig. 1, present a manufacturing obstacle. 
Not only are the dimensions critical, but the con- 
figuration of sharply intersecting planes pre- 
cludes the use of draw bending. These parts can 
be made by mitering, casting, or electroforming. 
However, cold-forming from straight waveguide 
tubing is being handled successfully. 

The unit shown at the right in Fig. 18 is a 90- 
degree E-bend formed from a copper waveguide 
tube. First, the tube is bent on a 3/8-inch radius 
die, then cut to length, cleaned, and re-annealed. 
A simple forming die, Fig. 19, is used to flatten 
the outer wall of the bend and decrease the size 
of the inner-wall radius. 

Waveguide A has been cut away to reveal the 
tool action. As pressure-block B moves in, two 
mandrel sections C are forced into the tube. 
This action flattens the outer wall of the bend. 
At the same time, forming tool D moves in 
against the inner radius to semi-form that area. 

After this operation, a split mandrel E, Fig. 20, 
is inserted in the waveguide, a dimpling punch 
F is placed in the die, and a contoured punch G 
replaces the previous punch at the inner radius. 
Inner punch G has two radii located at the 


Fig. 20. Second stage of the precision miter- 
forming shown started in Fig. 19. Split mandrel 
(E) replaces original mandrel, and inner punch 
(G) and dimpling punch (F) are inserted. Two 
lock-bars hold the mandrel sections in position. 
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corners of the bend. The centers of these radii 
coincide with the corners of the bend inside of 
the tube. Their effect is to crowd the metal dis- 
placed by the sharp projections into the corners. 
This produces a sharp break at the inside of the 
waveguide where a rounded corner would other- 
wise occur. 

Because of the larger cross-section in an H- 
plane miter bend, left, Fig. 18, it is possible to 
flatten the inner radius from the inside. This is 
done by rotating semicircular mandrel inserts by 
means of wedges. The wedges H, Fig. 21, are 
forced home after the main mandrel sections J 
have been locked in position. As a result, semi- 
circular inserts K rotate slightly and flatten the 
inner section of waveguide L against form-block 
M. After flattening, the main mandrel sections 
are replaced by sections having the dimpling 
forms and also sliding sections that move just 
enough to avoid the re-entrant corner behind 
the dimple. The dimpling punch is placed in the 
die and the final operation performed. 

In addition to the 90-degree miter bend, there 
is the 45-degree miter bend. Both bends are 
made in similar ways. However, because of the 
smaller angle of the 45-degree bend it is possible 
to start with a zero-radius bend (Fig. 10). 

The forming die, Fig. 22, used to complete the 


Fig. 22. Forming die used for finishing a 45-degree 

miter bend. Inner-bend wall is sized between slid- 

ing form-block (Q), pivoting form-block (T), and 

mandrel (N). Dimpling punch (V) is forced into the 
outer corner of the bend wedge (U). 
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Fig. 21. Flattening the inner radius of an H-plane 
miter bend from the inside. Semicircular mandrel 
inserts (K), rotated slightly by wedges (H), are 
forced against the inner-radius wall and, in turn, 
force the wall against form-block (M). 


miter bend is similar to the 90-degree H-forming 
die (Fig. 21) in that a rotating member sizes the 
inner corner of the bend. Mandrel assembly N is 
inserted in the bent waveguide O (cut away for 
clarity). In a synchronized movement, wedge P 
moves forward into contact with form-block Q, 
urging it slightly to the left against the outside 
of the inner-bend wall. Wedge R, which is 
housed within the mandrel, actuates pivoting 
form-block T to force it against the inside of the 
inner-bend wall. The inner-bend wall is thus 
sized by sandwiching it between mandrel N and 
pivoting form-block T on the inside, and form- 
block Q on the outside. 

A third wedge U advances and forces dimpling 
punch V into the outer corner of the bend to 
form the impression, as shown. This punch is 
backed up by a dimpling die W attached to the 
offset end of the mandrel. Wedge U is self-lock- 
ing, being released only on withdrawal of the 
mandrel. It can be seen that the tube is sup- 
ported both inside and outside and can therefore 
be formed very accurately. 
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Talking With 


Sales Managers 


By BERNARD LESTER 


Management Consulting Engineer 


Don’t Tuck Away the Annual Sales Forecast 


LAST YEAR a sales manager of my acquaint- 
ance failed to revise his annual sales forecast 
until it was too late. No dates for revision had 
been set in advance, and he hoped again and 
again for a spurt in sales to offset the decline. 
Many a parent has tucked a youngster in, whis- 
pered a prayer and turned away, only to see a 
mocking grin appear later at the living-room 
door. Don’t tuck away your forecast for this year. 

Of course, plant, financial, and other planned 
operations are regulated by anticipated sales. 
And the kind and volume of sales are increas- 
ingly sensitive to deviations in world affairs, 
invention, obsolescence, and the antics of com- 
petitors. So, the sales forecast must be closely 
questioned and adjusted at set intervals—every 
three months is the common rule. 

We need to be equipped, not only to base our 
annual sales forecast on a small group of cardinal 
observations, but also to keep this factual data 
flowing and up-to-date. We learn to forecast more 
accurately by continually comparing previous 
conditions and decisions made with subsequent 
sales. Did we act on the evidence of trends— 
mounting inventories, softening prices, pending 
legislation, and so on? We lift our batting aver- 
age of forecasting skills by historical study. 

Any carefully worked out annual forecast 
should provide for a continuing flow of informa- 
tion in these categories: 

1. The state of the economy, both do- 
mestic and foreign. 

2. Market prices and labor conditions 
within our own industry. 

3. Technological changes in customers’ 
processes and competitive equipment. 

4. Availability of our saleable equip- 
ment and supplies. 

5. Condition of our own inventory and 
that of our customers. 

6. Buying expectation of representative 
customers. 

7. Changes made in our territories, 
salesmen, or promotional activities. 

With past sales as a base, prospective business 
is re-appraised. There is no question that expe- 
rience and judgement—even intuition—play a 


great part in estimating. Only past performance 
is fixed. The early detection of a trend can lead 
to a profit instead of a loss. 

What are the common afflictions that plague 
an intelligent readjustment of the forecast? One 
is that the random selection of business indi- 
cators from a jungle of available data confuses 
many sales managers. It is best to rely on a few 
well-chosen sources of information. To arrive at 
a sales forecast by averaging the guesses or the 
deliberations of a large committee is just as bad. 
It is wiser to seek the opinion of a single person, 
provided he is well-informed and is advised by 
able associates. 

Emotion is a driving force toward sales. Sales- 
men must be optimists. Then, again, they suffer 
from periods of pessimism. Even as field re- 
porters of business conditions, they often look on 
the future market through rosy or dark glasses. 

The assumptions on which a forecast or its re- 
vision are based should be recorded. Forecasting 
skill can be developed within a company. Suc- 
cess will come partly through trial and error. 
Strengthen the ability to judge wisely by review- 
ing the reasons behind past decisions in the light 
of the outcome. Forecasting thrives on weighing 
causes and effects. 

Factual information supporting the forecast 
should be clean-cut and simply recorded. There 
are sufficient ifs, ands, and buts adorning any 
economist’s predictions. They may well appear 
as a footnote to the annual forecast, showing 
conditions to watch. But each revision must be 
precise, applying to the time it is made. 

Too much reliance should not be placed on an 
expanding economy. The less experienced fore- 
caster can easily be thrown off level by gazing 
too long at an upward slope. Nor should one 
yield to the temptation to inflate the forecast in 
an attempt to keep the sales force on its toes. 

Vision supports every growing enterprise. Look 
about and study how certain companies pile up 
a long record of success through the use and 
adjustment of the annual sales forecast. Finally, 
don’t regard the forecast as a chore or job done, 
but rather as the recording of foresight on the 
move. 


MACHINERY, February, 1958—173 


\ = 
ay 
Ap 
a 


& 


Researcii Facilities for Polishing, 
Shearing, and Threading Know-How 


A 10,000-square-foot Research Building has 
been constructed by the Hill Acme Co., Cleve- 
land, Ohio, to promote improved techniques in 
the use of the company’s present machines and 
to encourage the development of new products. 
In addition to providing valuable know-how in 
better methods of polishing, shearing, and thread- 
ing, facilities permit training of skilled personnel 
and handling of customers’ problems. 

The Research Building is physically separated 
from the manufacturing plant to prevent the 
transmission of vibrations from heavy production 
equipment, to avoid congestion, and to eliminate 
any interference with output. Independent facil- 
ities have been provided for supplying heat, light, 
electrical power, and compressed air. Also, the 
building has a 10-ton crane, with 18-foot clear- 
ance under the crane. 

Production machines installed in the Research 
Building include one each of the three com- 
panion types of Hill endless abrasive-belt grind- 


ing and polishing machines for processing flat 
surfaces. The three vertical, two-roll machines 
are a hydraulic, reciprocating table type for sheet 
stock; a pinch-roll, feed-through type for strips, 
sheets, plates, or flat blanked parts; and a coiler 
type used with decoiling and coiling equipment 
for strip stock. Two of the three abrasive belt 
machines are shown in the heading illustration. 

Typical of the problems already tackled on 
these machines are the grinding and polishing of 
1/4-inch thick press plates, Plexiglas sheets, and 
stainless steel for automotive trim. A close-up 
view of one of the research projects is also shown. 
In this operation, a Plexiglas sheet for the aircraft 
industry is being buffed to remove imperfections 
and produce optical clarity. A reciprocating-table 
type polishing machine equipped with a 16-inch 
diameter oscillating buff is used for this setup. 
The table is reciprocated at 20 feet per minute, 
and the buff is rotated at 300 surface feet per 
minute. 

Other machines installed in the Research 
Building include a bar-billet shear that has been 
completely automated with magazine loading and 
automatic conveyor equipment and a new thread- 
ing machine made by the Acme Machinery Di- 
vision. The shear has a capacity of 4 1/2-inch 
diameter or 4-inch square material, and can be 
used with a 12- or 36-inch knife at thirty-five cuts 
per minute. Since Hill hydraulic surface grinders 
are used by the Cleveland Knife Division in mak- 
ing shear blades and knives, this type machine 
will not be installed in the Research Building. 


Buffing of Plexiglas on a reciprocating-table type polishing 
machine to remove imperfections and produce optical clarity 
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TOOL ENGINEERING 


Tools and fixtures of unusual design 
and time- and labor-saving methods 
that have been found useful by men 
engaged in tool design and shop work 


Crank-Throw Fixtures for Offset Turning 


STANLEY P. Goutp. Porterville. Calif. 


Tooling for the turning of offset work sur- 
faces, such as crankpin bearings, on a job-lot 
basis can be simplified by the use of adjustable 
crank-throw fixtures. One of these fixtures (used 
in pairs) is shown supporting the tailstock end 
of a crankshaft at X in the illustration. 

Each of the two fixture units is constructed 
as shown at Y. Main frame A has a V-slot ma- 
chined across its clamping face. Cap B, having 
a mating V-slot, is attached to the main frame 
by two bolts. 

This clamping assembly is secured to a center- 
plate C by two studs D. The studs are welded 
flush with the reverse side of the center-plate 


and a light machining cut is taken across the 
welded face. A row of center holes E, View Z-Z, 
are then drilled on 1/2-inch centers along the 
machined surface. 

Both studs D pass through a slot in the main 
frame. The slot is long enough to allow a 5/8- 
inch sliding movement of the main frame mem- 
ber when nuts F are loosened. This movement, 
together with the center-hole spacing on the 
bottom face of plate C, permits adjustments for 
a wide span of work-piece offsets. Although both 
fixture units are essentially the same, the head- 
stock member has a provision for driving from 
the faceplate. 


Offset turning on a small-lot basis is facilitated by using an adjustable fixture of this type at either end of work. 


| 
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Semi-Automatic Device Times Machine Operation 


Oscar O. NAGELIs, Santiago, Chile 


A device that can operate a switch or mechan- 
ical control lever after a predetermined number 
of revolutions of an input shaft is here illus- 
trated. The arrangement can be used to auto- 
matically stop a machine tool after a desired 
number of cycles, operations, or work-pieces are 
completed. 

The input to this control device is applied to 
the shaft integral with worm A. Direct gearing 
or a flexible coupling may be used for this pur- 
pose. The worm meshes with a worm-gear B 
which runs free on a stationary stub shaft C. The 
stub shaft may be mounted in any convenient 
manner either directly to the frame of the ma- 
chine to be controlled or to a separate base. A 
groove having the cross-section seen in the illus- 
tration is machined in one face of part B along 
a circular path that is concentric to the axis of 
the gear. 

Threaded pin D, spring tensioning nut E, coil 
spring F, indicator pin G, and spring cover H 
are components of a combined tripper and indi- 
cator that can be set at any position along the 
circular path of the groove. Spring tension holds 


the tripper in place on the gear. The head of 
the threaded pin is tapered to fit the groove, and 
a clearance hole is provided in the worm-gear to 
permit the head of the pin to be placed in the 
groove. 

A dial J is mounted between lock-nuts on the 
threaded end of stub shaft C. The dial is cali- 
brated in revolutions of the worm, work-pieces, 
or machine cycles, depending on the application. 
The stop switch or other control (not shown) is 
positioned so as to be operated by the tripper- 
indicator when it is at the zero mark on the dial. 
Numbers on the dial increase in order in the op- 
posite direction to the rotation of the worm-gear. 

To use the device, the spring tensioning nut 
is loosened, and with the aid of the dial the 
tripper-indicator is set to stop the machine after 
the desired period of operation. The spring 
tensioning nut is then tightened to hold the 
tripper in place on the worm-gear. When the 
machine is started, the worm-gear rotates and 
advances the tripper-indicator toward the zero 
on the dial. The tripper operates the control 
lever to stop the machine when zero is reached. 


Device that can be pre-set to control the period of machine operation. 
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Slide (C) of the steadyrest can be adjusted in body (A) to fit the diameter of the work. 


Steadyrest for Small Work Fits Lathe Tailstock 


Jose SopKowI1Ak, Jackson, Mich. 


A steadyrest which fits the quill of a lathe tail- 
stock is very useful for operations such as the 
turning or single-point threading of small-diam- 
eter work. In certain instances it might be ex- 
pedient to substitute this tool for the customary 
tailstock center. 

Body A has a recess B to accommodate bronze 
slide C. The body has an integral tapered shank 
D fitting the quill. Cap-screw E runs through 


slot F in the slide, providing the means for ad- 
justing the slide to the work diameter. The inner 
end of the slide is a 90-degree vee, against which 
the work is thrust. 

Views X and Y show the slide at the two 
limits of adjustment—made according to the out- 
side diameter of the work. In the side view Z 
can be seen a clearance hole G, provided for 
added reach over stock of very small diameter. 


Punch- and Die-Holders Designed for Quick Tool Changes 


ALLAN Younc, Cedar Rapids, lowa 


One style of standard punch and die-button 
sets has a small depression, or drill spot, in the 
periphery of the members. This depression ac- 
commodates a set-screw which secures the tool 
to its holder. If a kick press has to be set up 
frequently for piercing different sizes or shapes 
of holes, the punches and die-buttons can be 
rapidly interchanged by removing the set-screws 
and using the holders illustrated. The only re- 
striction is that the outside diameters of all 
punches and dies be identical. 

Punch-holder A and die-holder B are bored 
to a close slip fit with their respective members. 
In each holder there is a plunger C having a 
detent at its end to engage the depression. The 
other end of the plungers forms a link with a 
spring-loaded lever D. The punch and die are 
snapped into position. A movement of the levers 
releases them. For compactness, the punch- 
holder lever is vertical, and the die-holder lever 
is horizontal. 


Replacing the set-screws of conventional holders are lever- 
operated plungers (C) having detents at their ends. 
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NBROBLEM CLINIC 


design submitted by readers of MACHINERY 
Edited by HENRY H. RYFFEL 


A Lever Problem in Machine Design 


W. JoHnson 


i 1 is shown a lever and slide arrangement 
in which the lever vibrated through a given angle 
(required by the design). It was required to deter- B = the angle between lever legs; 
mine the position of the pin on the slide so that the 
slide would move 0.375 inch when the lever vibrated : 
through the given angle. Solution: 

The data relating to this problem are shown in ] 
Fig. 2, and are as follows: 


A = known angle of vibration = 4° 12’ 50”; 


X = the distance to the pin. 


. tan A = tan 4° 12’ 50” 
— 0.07368 


2. tan B — X 
4 


0.375 +X 
4 


3. tan (A + B) = 


. From trigonometry, 
tan A + tan B 
1—tan Atan B 


Substituting in this equation, the values for tan A, 
tan B, and tan (A + B) from steps (1), (2). and (3), 


tan (A — B) = 


x 
ctu: eve 0.07368 +- — 
Fig. 1. Lever-actuated slide mechanism. XxX 4 


4 = 


X 
1 — 0.07368 « —- 
4 
Clearing of fractions and arranging according to 
powers of X gives 
5. X? + 0.375 X — 4.3584 = 0 
6. The equation in (5) may be solved by using the 
standard quadratic formula, 
x= 
2a 


x — 0375 + v 75)? — 4(1) (— 4.3554) 


=e 0.1875 \ 4.3935 
= — 0.1875 + 2.0961 
— 1.9086 inches 


Fig. 2. Layout used to calculate dimension (X). 
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Device for clamping planer work that is difficult to hold 


Clamp for Difficult-to-Hold 
Planer Work 


BUCKLEY SULLIVAN, Cleveland, Ohio 


Large and awkward castings often require 
planning. When there are no lugs or other pro- 
jections with which to secure such work-pieces 
to the machine table, the clamping device here 
illustrated may be useful. 

Clamp body A is a weldment made from two 
pieces of bar stock. One end is slotted to receive 
a holding dog B. This dog swings on a cross-pin 
C and is drilled and tapped at the lower end for 
a pressure screw D. A milled slot in the clamp 
body accommodates the hold-down bolt. The 
raised surface on which the work E is mounted 
is made high enough to allow the part to clear 
the bolt. 

In use, the clamps are located to suit the work, 
and stops are placed at one end to take the cut- 
ting thrust. The work-piece is simply lowered 
onto the clamps and the holding dogs are tight- 
ened down against the casting by means of the 
pressure screws. 


Correcting an Enlarged 
Bearing Seat 


G. G. Herzi, Tempe, Ariz. 
If for some reason an internal diameter seating 


a ball bearing becomes enlarged to the point 
where the outer race starts to revolve, the condi- 


KINKS 


tion should be corrected. The ideal way, of 
course, is to enlarge the hole further and bush it. 
Since this requires considerable work, the usual 
procedure is to prick-punch the inside diameter 
at several points. The metal displaced by the 
punch is raised slightly, binding the outer race 
when the ball bearing is again pressed into po- 
sition in its bracket. 

While prick-punching sometimes proves satis- 
factory, misalignment is produced because the 
bearing binds only at a few points, and the bear- 
ing might not last long, especially under frequent 
shock loads. An alternate procedure, found both 
simple and effective, is to drill a small hole near 
the enlarged diameter, as shown in the illustra- 
tion. An oversized steel ball is then pressed 
through this hole, causing the surrounding metal 
to bulge uniformly over the entire width of the 
bearing. When the bearing is reassembled in its 
seat, it has a wide surface contact with the 
bulged area, which is compressed to conform to 
the shape of the outer race. The size of the hole 
and its distance from the bearing seat can quickly 
and easily be determined by a little experiment- 
ing, to find the most efficient combination. 


When an oversized steel ball is pressed through the small 
hole, bulge produced secures ball bearing in its seat. 


MACHINERY, February, 1958—179 


Qe 
2 
oan GY a \ q 
| 


A new 25-station line transfer 
machine, Fig. 1, designed and 
built by the LeMaire Machine 
Tool Co., Dearborn, Mich., com- 
pletely machines V-8 engine in- 
take manifolds like the ones shown 
in Figs. 2 and 3 at the rate of 65 
per hour at 100 per cent efficiency. 
It is designed to accommodate 
two different size manifolds for a 
two-barrel carburetor along with 
a four-barrel manifold, both for 
truck engines. This machine is 
built for transfer-through opera- 
tion and features automatic locat- 
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LATEST DEVELOPMENTS 


Machine tools, unit mechanisms, machine parts and 


LeMaire Transfer Machine Designed to Process 
Three Different Manifold Castings 


ing and clamping at each work 
station. Loading a part into Sta- 
tion 1 automatically actuates an 
electrical interlock which causes 
the transfer bar to pick up parts 
in process and move them to idle 
Station 2. 

At Station 3, Fig. 4, locating 
surfaces for subsequent machin- 
ing operations are milled on both 
sides of the casting by inserted 
blade cutters mounted horizon- 
tally on precision spindles. At 
Station 4, also shown in Fig. 4, 
angular-mounted cutters on pre- 


Fig. 1. Line transfer machine built by the LeMaire Machine Tool Co., for machining intake manifolds 


cision spindles at each side of the 
machine mill both manifold faces. 
As the cutters complete their 
stroke they are retracted by a 
cross-slide to minimize tool wear. 

Stations 5 and 6 are idle to 
allow ample accessibility to the 
tooling at the milling stations. At 
Station 7, Fig. 5, the manifold 
mounting holes are drilled, and 
one hole is reamed for precision 
locating purposes at subsequent 
stations. Station 8 is idle for acces- 
sibility to Station 7 tools. The part 
is rotated 180 degrees at Station 


SHOP EQUIPMENT 


material-handling appliances recently introduced 


Fig. 2. V-8 engine intake manifold showing carburetor 
pad milled by cutter shown in Fig. 6 


9 to position it correctly for fol- 
lowing operations; return stroke 
of the transfer bar gives the signal 
for this rotating action. 

At Station 10, Fig. 6, the carbu- 
retor mounting pad is machined 
by two inserted-blade milling cut- 
ters which are mounted on preci- 
sion duplex spindles; these cutters 
feed across the work and return 
to their starting position as the 


Fig. 4. Station 3 of machine shown in Fig. 1 equipped for 
milling locating and manifold faces 


part is lowered. The automatic- 
choke-tube hole is drilled at Sta- 
tions 11 and 12, using single- 
spindle LeMaire Twin Ram 
self-contained hydraulic units. 
The carburetor mounting-pad 
holes are drilled and chamfered 
at Stations 13 and 14 by a Le- 
Maire vertical way type hydraulic 
unit which is readily accessible 
for tool changes or maintenance 


Edited by FREEMAN C. Duston 


Fig. 3. View of intake manifold showing manifold faces 
milled by angular-mounted cutters 


since Station 15 is idle. At Station 
16 a LeMaire No. 2000 self-con- 
tained hydraulic unit reams the 
choke-tube hole which has pre- 
viously been drilled at Station 11. 

The casting is rotated 200 de- 
grees at Station 17, Fig. 7, vi- 
brated to remove chips, then re- 
positioned for indexing at Station 
18, also shown in Fig. 7, where the 
carburetor mounting holes are 


Fig. 5. Station 7 equipped for drilling manifold mounting 
holes and reaming one precision locating hole 
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Fig. 6. Inserted-blade cutter milling carburetor 
mounting pad on the manifold 


probed before the next tapping 
operation. The probe unit is elec- 
trically interlocked to shut off the 
machine if any hole has not been 
drilled to the correct depth. 

At Station 20 a LeMaire No. 
150 master lead-screw tapping 
unit, mounted on a vertical col- 
umn, taps all holes on the carbu- 
retor mounting pad. Idle Station 
21 allows accessibility to adjacent 
stations. At Stations 22, 23, and 
24 the manifold is automatically 
indexed 90 degrees to drill and 
tap end holes, returned to position 
after these operations are com- 
pleted, and transferred to Station 
25 where it is unloaded. 

The new machine is equipped 
with a Trabon automatic lubri- 
cating system which feeds both 
grease type fixture lubricant and 
oil for lubrication of ways and 
other machine parts. Machine de- 
sign provides for addition of a 
unit on the right side at Stations 
15 and 16 to meet prospective 
future needs. Twenty-two sub- 
plates in three control enclosures 
house the complete electrical sys- 
tem, which produces a total of 
189 hp. 

Other features of this transfer 
machine include unitized building 
block type construction; lighting 
at each work station; complete 
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electrical interlock and individual 
selector switches and controls at 
each work station; “PresTest” 
lights on main control console; 
sets of red and green lights at cer- 
tain stations to signal whether the 
machine is under automatic or 
manual control, a safety feature 
during setups; electrical and hy- 
draulic systems to JIC standards; 
and hardened and ground ways. 
Circle Item 101 on postcard, page 199 


Universal Hardness Tester 


A universal type of hardness 
tester of West German manufac- 
ture is being introduced in this 
country by Opto-Metric Tools, 
Inc., New York City. It is claimed 
that this tester incorporates a 
novel arrangement whereby eight 
different testing loads are selec- 
tively available by push-button 
control. These include Rockwell 
C tests by “Brale” penetrator; 
Rockwell B by 1/16-inch steel 
ball; Brinell by 2.5-, 5-, and 10-mm 
steel balls; and Vickers by 186- 
degree diamond penetrator. 

The machine is of heavy 
streamline design and has all 
operating parts fully enclosed. 
The dial gage provides automatic 
zeroing for the minor load. An 
oil brake permits regulating the 


Fig. 7. Stations 17 and 18 equipped to rotate work 
200 degrees and probe holes to be tapped 


load speed and two co-axial ball 
handles insure maximum operat- 
ing speed and comfort. For dif- 
ferent applications a variety of 
supports and other accessories 
are available. 

Circle Item 102 on postcard, page 199 
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Universal hardnezs tester introduced 
by Opto-Metric Tools, Inc. 
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Baker Brothers, Inc., Toledo, 
Ohio, have recently developed a 
vertical hydraulic-feed, single- 
spindle drill press with horizontal 
index-table for use in the manu- 
facture of jet engines. This ma- 
chine is designed for drilling holes 
on circle diameters from 0 to 60 
inches. Spacing between bolt cir- 
cles is completely variable. The 
machine control is either manual 
or fully automatic. 

The spindle is mounted on the 
saddle of a vertical, welded steel 
frame. Vertical travel of the spin- 
dle by hydraulic power through 
a range of 30 inches is held within 
accurary limits of +0.002 inch 
throughout. The spindle-operat- 
ing cycle consists of rapid ad- 
vance, feed, and rapid return. 
Adjustable cams regulate the ad- 
vance and feed travel. The feed 
rate is easily adjustable. Spindle 
speed is infinitely variable be- 
tween 60 and 3000 rpm. 

To drill holes on bolt circles of 
varying diameters, the vertical 
frame is mounted on a horizontal 
slide. This permits movement of 
the spindle relative to the table 
center. Maximum travel of the 
horizontal slide is 30 inches, giv- 
ing the machine a_ bolt-circle 
diameter range of 0 to 60 inches. 
This horizontal slide is set by 
means of gage rods. It is posi- 
tioned electrically and equipped 
with pinch clamps to hold it in 
place after the bolt-circle diam- 
eter setting is made. 

The index-table is electronically 
controlled and has over 300,000 
positions which are available 
from any starting point. Thus any 
hole spacing around the circum- 
ference of the bolt circle can be 
obtained. The accuracy of the 
index-table is held within 0.002 
inch measured on a 24-inch radius 
from the center of rotation. The 
outside table diameter is 60 
inches. As no shot pins are used, 
the table is clamped in position 
by hydraulically operated pinch 
clamps. The work is clamped di- 
rectly to the table and located so 
that the center of the bolt circle 
is concentric with the table cen- 
ter. For rapid indexing, the table 
approaches the location at a rate 


Baker Electronically Controlled Bolt-Circle 
Drilling Machine 


of 1.5 rpm. At approximately 1 
minute of arc from the final loca- 
tion the table slows down to reach 
its final position within accuracy 
limits of from 2 to 3 seconds. 
When the setup is complete the 
operator manually cycles the ma- 
chine to drill the first hole. This 
hole can be made at any point on 
the circle. After the first hole is 
drilled, the table is set at 0 by 
means of the zero offset. From 
this point on, the machine can be 
switched to complete automatic 
operation. Automatic indexing of 
the table is through a standard 
IBM punch-card system. When 
the drill cycle is complete, the 
next card calls for a new table 
position. This sequence is re- 
peated until all the cards have run 
through the reader unit. Any de- 
sired pattern of hole spacing can 


be obtained by proper punching 
of the cards. The head traverse 
and feed rates are controlled by 
regulating the power supply. 

Circle Item 103 on postcard, page 199 


Norton Ceramic 
Cutting Tool 


A recently developed alumi- 
num-oxide ceramic cutting tool 
made by the Norton Co., Worces- 
ter, Mass., has shown by labora- 
tory controlled and limited field 
tests that it will outlast and out- 
perform its predecessor. 

In one production operation, 
steel mill rolls of chilled cast 
iron, 13 inches in diameter and 
having a hardness of 60 Rock- 
well C, were remachined. Be- 
cause of the large diameter of the 
roll, the machining speed could 
not be reduced below 45 feet per 
minute on the lathe to be used. 
At this speed, conventional tools 


Electronically controlled bolt-circle drilling machine 
built by Baker Brothers, Inc. 
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failed in a matter of seconds. 
After breaking twelve tools, the 
new ceramic tool was tried. 

The ceramic tool cleaned up 
the area gouged by the broken 
tools and went on to make the 
first pass at 66 feet per minute. 
The depth of cut was 0.060 inch; 
and the feed, 0.008 inch per rev- 
olution. The new tool ran two 
hours and five minutes. The taper 
in the 15-inch length of the roll 
was only 0.001 inch and the sur- 
face shone as though polished. 

A second test involved inter- 
rupted cuts, hitherto a severe 
limitation on ceramic tools. This 
test involved turning Meehanite 
rolls, 13 inches in diameter and 
52 inches long. Previous tools 
were used at a speed of about 
100 feet per minute. In this roll, 
there were eight 3/8-inch diam- 
eter bolt holes which presented 
the interrupted cut. 

The first test run with the cer- 


amic tool was made at 890 feet 
per minute. This was subse- 
quently stepped up to 2200 feet 
per minute without exceeding the 
tolerance for taper at any speed. 
The best surface finish was ob- 
tained at about 1600 feet per 
minute. Above that speed, the 
chips became so hot they had a 
tendency to weld to the roll, ruin- 
ing the finish. The bolt holes did 
not damage the tool in the slight- 
est. The use of the new ceramic 
tool in this case reduced turning 
time from five and a half hours to 
thirty minutes. 

The Norton Co. warns users 
that ceramic tools are not the 
answer to every turning need and 
that they should be considered a 
supplement to, rather than a re- 
placement for, conventional tools. 
Machine work involving consider- 
able shock on the tool bit is still 
not practical with ceramic tooling. 


Circle Item 104 on postcard, page 199 


Horizontal Broaching Machine for Automatic Machining 
of Cylinder-Block Bearing Surfaces 


The Colonial Broach & Machine 
Co., Detroit, Mich., has developed 
a horizontal broaching machine 
for the automatic machining of 
cylinder-block bearing surfaces. 
Designed for automated engine 
lines, this hydraulically driven 
machine features mechanized 


handling of parts into and out of 
the work-station. Work moves 
through the broaching station 
from left to right, in an opposite 
direction to the cutting stroke of 
the broach. The machine has a 
rated capacity of 7 tons with a 
66-inch stroke. 


Machine built by Colonial Broach & Machine Co. for automatic broaching 
ot cylinder-block bearing surfaces 
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The entire broaching cycle is 
completely automatic. Parts to be 
broached are conveyor-fed into 
the loading station located at the 
left side of the machine. From the 
loading station two hydraulically 
operated transfer bars move the 
cylinder block onto the hydraulic 
trunnion fixture at the center of 
the machine. The fixture swings 
up, positioning and hydraulically 
clamping the part for the broach- 
ing pass. 

At the completion of the full 
broaching pass, the fixture swings 
down and another part is fed into 
position for broaching and at the 
same time the completed part 
moves into the unloading station 
at the right for transfer to a con- 
veyor. In emergencies the ma- 
chine can be manually loaded and 
unloaded. 

In a typical application, the 
machine broaches the bearing- 
joint faces of cast-iron automotive 
cylinder blocks at a rate of 180 
parts per hour at 100 per cent 
efficiency. Using a_ broaching 
speed of 60 surface feet per min- 
ute (and a broach return speed of 
100 feet per minute), the cycle 
time is only 20 seconds. The joint 
faces of these blocks are held 
within 0.002-inch variation despite 
the fast cycle. Carbide-tipped 
broaches are used for this opera- 
tion. Metal is removed by the 
broaching tools to a depth of 
about 0.030 inch. 

A feature of the machine in- 
cludes a hydraulic system which 
offers a 40 per cent safety over- 
load margin above the regular ca- 
pacity. This wi:mizes shock and 
reduces vibration and tool chat- 
ter, besides giving reserve power 
when needed. Hydraulic pewer is 
furnished by a rugged vane type 
pump. The ram moves on preci- 
sion hardened and ground ways 
having two-way adjustment. Auto- 
matic lubrication is provided by 
a force-feed type system with a 
“fail” indicator. All hydraulic and 
electrical controls are interlocked 
and installed in accordance with 
JIC standards. A jog-control panel 
is provided for machine set up. 
The main control panel is com- 
posed of the newest type panel 
circuit sections developed for easy 
servicing. 
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Fig. 1. Control console of Digimatic 
teble positioning system made by 
Electronic Control Systems, Inc. 


Digimatic Automatic 
Control for Drill Presses 
An electronic control system 

that is said to enable one drill 
press to do the work of five was 
displayed at the symposium on 
numerical control systems for ma- 
chine tools, held during the re- 
cent Electronic Industries Associ- 
ation conference in Los Angeles. 
Called the “Digimatic Model 
C-202 Point Positioner,” this new 
fully automatic table-positioning 
system is being manufactured and 
marketed by Electronic Control 
Systems, Inc., Los Angeles, Calif., 
a subsidiary of General Dynamics 
Corporation. 


Fig. 2. Tape-preparation unit of the automatic table- 
control positioning system 


Flexibility in handling all sizes 
and patterns of drilling jobs, drill- 
ing accuracy within 0.001 inch, 
speed in positioning, ease of pro- 
gramming from shop drawings 
and the elimination of non-pro- 
ductive machine time are features 
that make it possible for this sys- 
tem to replace approximately five 
conventional drilling machines, 
depending upon the average 
complexity of work. In addition 
to the automatic operation of 
drill presses, the system can be 
adapted to any point-positioning 
setup for spot-welding, riveting, 
engraving, tapping, countersink- 
ing and template plotting. The 
system can also provide for nine 
auxiliary on-off functions such as 
magnetic clamping, unclamping, 
and turning on coolant. 

The Digimatic C-202 control 
system consists of three separate 
units: a punched-tape prepara- 
tion unit, Fig. 2, operated much 
like an office calculator, which 
can prepare tapes for any num- 
ber of machines; a tape reader 
and control unit, Fig. 1, operated 
by on-off buttons, which uses the 
punched tape directly (no mag- 
netic tape necessary); and a com- 
pound servo table, Fig. 3, which 
positions the work under a drill 
of the desired size. This table is 
operated automatically by the 
punched-tape control unit. 

Complete in itself as a pack- 
age, the system can be easily 
adapted to any existing drilling 
machine without modifying the 
drill itself. The operation of the 
entire system can be learned 


Fig. 3. 


by an unskilled person in about 
an hour. The system operates on 
the closed servo loop principle, 
which automatically checks back 
on table positioning to insure ab- 
solutely correct hole location. The 
machine can be run through the 
same sequence of drills a number 
of times, each time centering on 
exactly the same holes. 

The punched tape can be pre- 
pared in the engineering or plan- 
ning department, or right in the 
shop. special tape-coding 
knowledge is required. The deci- 
mal coordinates of each hole to 
be drilled are transferred directly 
off the dimensions of the shop 
drawing. Drawing practices can 
be greatly simplified, since even 
a free-hand sketch with accu- 
rately listed dimensions can be 
used as a guide. The operator 
strikes the proper keys for hole 
position and drill size on the tape 
preparation unit. 

The correct instructions for the 
drill press are automatically re- 
corded in the form of perfora- 
tions on a standard paper tape. 
The punched tape is placed in 
the tape reader and control unit. 
Once the simple setup is made 
and the control-unit start-button 
is pressed no further attention is 
necessary. The control unit trans- 
lates information from the tape 
into electrical commands that po- 
sition the table and operate the 
drills. Engineering changes dur- 
ing a production run can be made 
by inserting the proper holes in 
the original tape. 


Circle Item 106 on postcard, page 199 


Digimatic point-positioner table controlled 
by console shown in Fig. 1 
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cally an automation device. The 
console transfer feed can also be 
used to move material through a 
series of presses. It is operated 
through one power take-off from 
the press crank, or it may be in- 
dependently powered and set up 
to control the press cycle. 

Since it is contained in a con- 
sole and not attached to the press, 
this feed requires no special 
mounting provisions on the press 
frame. The feed stroke is readily 
adjustable from 15 to 30 inches 
in increments of one inch, and the 
light feed rails can be removed 
without disturbing die settings. 
Because of this feature, dies can 
be serviced without interference 
by rails, transfer fingers, etc. In 
the event of a misfeed, interlocks 
in each finger stop the press and 
feed, and still other interlocks pre- 
vent the rails from moving while 
the fingers are feeding. 

Circle Item 107 on postcard, page 199 


Huge Verson Press Brake 


Bliss portable transfer feed for presses 


A huge hydraulic press brake 
of “A” frame construction which 
Portable Transfer Feed for Presses has a capacity of 1000 tons has 


been developed by the Verson All- 

Most straight-side presses can a self-contained console unit de- tee] Press Co., Chicago, Ill., and 
be converted to automatic transfer veloped by the E. W. Bliss Co., shipped to Durban, South Africa. 
feed drive operation by means of | Canton, Ohio. This unit is basi- — Tpj< press occupies a floor space 
94 by 472 inches, measures 31 
feet between housings, and _ is 
said to be the largest ever built. 
The ram has a stroke of 34 inches. 
Advance and pressing speed is 
41 1/2 inches per minute and re- 
turn speed, 124 1/2 inches per 
minute. The machine is equipped 
with automatic leveling control. 
Complete tooling was also fur- 
nished by Verson. 

Manufactured at Verson’s Chi- 
cago plant, the press brake was 
purchased by Hall Longmore & 
Co., Ltd., Luipaardsvlie, Trans- 
vaal, South Africa. It will be em- 
ployed primarily for the fabrica- 
tion of pipe up to 36 inches in 
diameter and in lengths of 30 
feet, which will be used in the 
construction of pipelines. The 
machine weighs approximately 
400,000 pounds. 


Circle Item 108 on postcard, page 199 


Verson press brake of 1000-ton 
capacity built for use in South Africa 
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Coulter Threading Lathe 


The James Coulter Machine 
Co., Bridgeport, Conn., has an- 
nounced a new Coulter Model B 
single-point, high-speed thread- 
ing lathe. This automatic, me- 
chanically operated model is 
capable of producing internally 
threaded pieces of up to 10 inches 
in diameter and externally 
threaded pieces up to 8 inches in 
diameter. It is 80 by 36 by 48 
inches and is equipped with a 3- 
hp motor. The capacity between 
centers is 24 inches; the maxi- 
mum swing over the cross-slide, 
6 inches; and swing over the bed, 
14 inches. Its standard spindle 
with a 10-inch chuck, either air- 
or hand-operated type, has_infi- 
nitely variable speed ranges of 
250 to 1000, 150 to 600, and 125 
to 490 rpm. Special speeds are 
obtainable if required. 

Besides being completely auto- 
matic, the machine incorporates 
new operational features normally 
found only in a combination of 
several machines. Among the out- 
standing features are: (1) a skip- 
feed mechanism for producing 
multi-start 2, 3, 4, 6, 8, and 12 
threads, (the skip-feed mechanism 
also controls the acceleration rate 
of feed); (2) a conveniently lo- 
cated control to facilitate carriage 
positioning; and (3) an infinite 
speed control for changing spindle 
speeds, 
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Niagara Automatic Presses 
of Extra-Heavy Construction 


A line’ of high-production 
presses featuring extra-heavy, vi- 
bration-free construction, known 
as the Series SA-2 automatics is 
now being built by Niagara Ma- 
chine & Tool Works, Buffalo, N. Y. 
These presses are equipped with 
an ultra-modern automatic coil 
feed and the latest press-mounted 
controls and devices. They are of 
the two-point, straight-side type, 
designed to perform a great vari- 
ety of blanking, forming, drawing, 
and perforating operations in long 
or short runs. 

The massive all-steel construc- 
tion of these presses is said to 
adapt them for high speeds and 
continuous operation. The entire 


Single-point, high-speed automatic threading machine announced 
by the James Coulter Machine Co. 


drive mechanism, including crank- 
shaft, crankpins, gears, clutch, 
flywheel, and motor, is designed 
for extra strength and rigidity. 
Extra bearings give additional 
support to the crankshaft, feed 


Automatic press of new line announced by Niagara Machine & Too! Works 


take-off, and main gear. The rigid, 
extra-reinforced box-type slide is 
fully contained in the square, 
extra-long gibbing during the 


working portion of the stroke. An 
(Continued on page 190) 
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He proved 


that 1 wheel 


could 


~ Jim Frederick’s eleven years of experience 
as an abrasive engineer have covered most of 
the problems in the book. That’s why he so often 
finds practical solutions when he runs into 
problems that are not in the book. 
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Steelcraft operator John Kulpa checks performance of new Bay State wheel on high 
speed steel form tool job. 


outperform 3 at Steelcraft Tool Co. 


Steelcraft Tool Co., of Detroit, used to use three different grinding 
wheels to rough and finish the angles on straight high speed steel form 
tools... one specification for roughing, two for finishing. Then Bay State 
came into the picture through distributor Jim Frederick of Detroit’s 
Industrial Abrasives Co. He showed them how a single Bay State wheel 
specification would cut fast for roughing and fine for finishing. 


Result: The new wheel eliminated the need for repeated wheel 
changes and both Roland Belardnelli, co-owner of Steeleraft, and John 
Kulpa, chief operator, rate it A-plus for speed and precision, too. 

Why not talk to your Bay State distributor? Chances are he’]] come up 


with more than one cost-saving idea for your grinding operations. 
Better grinding at lower cost —that is his business. 


BAY STATE 


Ve 


ABRASIVES 


Bay State Abrasive Products Co., Westboro, Massachusetts. 
In Canada: Bay State Abrasive Products Co., Brantford, Ontario. 
Branch Offices: Bristol, Conn., Chicago, Cleveland, Detroit, Pittsburgh. Distributors: All principal cities. 


For more information fill in page number on Inquiry Card, on page 199 
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automatic circulating oil system 
is incorporated in the design to 
keep every bearing surface prop- 
erly lubricated at all times. 

The automatic feed permits coil 
stock to be fed at speeds up to 100 
feet per minute without sacrificing 
accuracy. A patented roll-lifting 
system is built into the press for 
independent fine adjustment of 
ingoing-outgoing rolls. An exclu- 
sive electro-pneumatic friction 
clutch operates directly on the 
crankshaft. No high-speed shafts 


or gears are used to start or stop 
each engagement. Operating con- 
trols incorporate the latest safe- 
guards against injury to personnel 
and damage to the press, while 
providing the utmost convenience 
and accessibility. 

Built with shaft diameters from 
4 1/2 to 9 inches, these auto- 
matic presses are available in ca- 
pacities from 60 to 200 tons in 
non-geared and 75 to 300 tons in 
geared models. 
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Minster Single-Point “‘Piece-Maker” Press 


Single-point straight-side 
“Piece-Maker” presses are de- 
signed and built by the Minster 
Machine Co., Minster, Ohio, for 
accurate automatic production 
and are now available in 75-, 100- 
and 150-ton capacities. These 
presses are constructed for ex- 
treme rigidity to eliminate deflec- 
tion and withstand the vibration 


Single-point “Piece-Maker" press built by Minster Machine Co. 
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and shock of automatic operation. 
They are especially suited for 
progressive die-blanking and per- 
forating operations that involve 
heavy shock loads. 

The box type frame is of cast 
high - tensile - strength - alloy con- 
struction. All wear points, main 
bearings, accentrics, lower con- 
nections and ways nickel- 


bronze lined. Minster patented 
combination air-friction clutch 
and brake provides fast action at 
any speed with quick, controlled 
stopping. Fixed or variable-speed 
drive is available. The single-point 
box-type slide maintains precise 
slide to bed parallelism so neces- 
sary for profitable automatic pro- 
duction. It is equipped with eight 
bronze-lined ways, widely spaced 
front-to-back and is guided in cast 
gibs of unusual length. 

The recirculating lubrication 
system provides a constant, con- 
trolled flow of oil to all bearing 
surfaces. This system is said to 
permit closer clearances and in- 
creased precision which result in 
less wear, longer life, and lower 
maintenance costs. 

Standard Minster P-1 presses 
are of the vertical type but all 
sizes can be furnished perma- 
nently inclined to 27 1/2 degrees 
for efficient gravity part drop-out. 
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Lock-Washer Rapid- 
Delivery Hopper Feed 


A hopper feed for supplying 
lock-washers in an on-edge or 
vertical position, single file, to a 
machine or assembly unit has 
been developed by the Perry 
Equipment & Engineering Co., 
Erie, Pa., a division of Automation 
Devices, Inc. In developing this 
feeding unit, an engineering prin- 
ciple was used to scientifically de- 
sign a track in relationship to the 
part to be handled. By using cer- 
tain positioned appliances and 
strategically located precision 
selectors, lock-washers of the non- 
interlocking spring type can be 
oriented through an escapement 
track directly to the desired appli- 
cation point. 

The track travel of above 40 
feet per minute attains a feeding 
rate in excess of 15,000 parts per 
hour. Lock-washer sizes from 1/8 
to 7/8 inch have been successfully 
hopper-fed. The same feeding 
principle can be applied to larger 
sizes by increasing the size of the 
bowl and drive unit. The con- 
nector track to the point of ap- 
plication can be designed for ver- 
tical or horizontal delivery. 
Circle Item 112 on postcard, page 199 
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the man who needs 


anew machine tool is 


.. . And so goes the profit 


Consistent accuracy can be a costly 
thing. Particularly when it doesn’t exist. 
And when it doesn’t exist, productive labor 
in the U. S. A., the highest priced com- 
modity of its kind in the world, is being 
mis-used. 

When setting net sales prices which will 
give a fair profit and still remain competi- 
tive, it is an absolute necessity to stay 
within your manufacturing cost estimates. 


Fay Automatic Lathes e Precision Boring Machines 
y 


For more information fill in page number on Inquiry Card, on page 199 


And you know in which direction they go 


when hampered by scrap, and production 
down-time. 


So 


don’t be fooled by existing equip- 
ment that seems to be still useful. Take a 
closer look and see if it is still profitable. 
Our brochure on Machine Tool Replace- 
ment analysis is yours for the asking. Write 
to Jones & Lamson Machine Company, 
512 Clinton Street, Springfield, Vermont. 


e Thread & Form Grinders e Optical Comparators e¢ 


already paying for it 


Thread Tools 
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Automatic Burnishing 
Machine 
high-production automatic 
burnishing machine just an- 
nounced by the F. Jos. Lamb Co. 
of Detroit, Mich., burnishes two 
opposing faces of a cast-iron 
transmission drum in a com- 
pletely automatic cycle at the 
rate of 360 pieces per hour. The 
microfinish is said to be improved 
from 100 R.M.S. to 15-25 R.M.S., 
with minimum change in dimen- 
sions and the production rate al- 
most double that obtained by 
methods previously employed. 
The machine was designed for 
use in a completely automated 
production line but it can also 
be operated manually or auto- 
matically as a separate unit. The 
design includes allowance for 
part changes. Push-buttons are 
sequence-protected, and burnish- 
ing time is adjustable from 1 to 
55 seconds. Hydraulic pressure 
for clamping and applying tool 


Automatic burnishing machine announced by the F. Jos. Lamb Co. 


pressure are provided by a stand- 
ard Lamb hydraulic power unit. 
All hydraulic, electrical, and 
pneumatic components conform 
to JIC standards. 

Circle Item 113 on postcard, page 199 


Bath High-Speed Automatic Metal-Forming Machine 


The Cyril Bath Co., Solon, 
Ohio, has recently built and 


shipped to the Ford Motor Com- 
panys Dearborn, Michigan, 
stamping plant, a_ high-speed 
automatic metal-forming machine 
designed to produce _air-inlet 
ducts at the rate of approximately 
1500 per hour. The progress of 
the work through the machine 
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is automatically timed and cycled. 
There are three forming heads, 
each of which is independently 
powered for ready maintenance. 

Stacked cross-section blanks 
are supplied to each head on in- 
terchangeable loading hoppers. 
All remaining phases of operation 
are automatically cycled through- 
out. The blanks are automatically 


Bath high-speed machine for forming metal air ducts 


separated and moved to a pre- 
load station where they are ac- 
curately positioned prior to inser- 
tion in the forming dies. The 
blank then is automatically trans- 
ferred to the forming position 
while a previously formed part is 
being ejected. 

The transfer of the cross-section 
blank into the forming die actu- 
ates two forming wings that tan- 
gent-wipe the flanged duct to 
shape. Thereupon, the forming 
wings retract to their original at- 
rest position and automatic ejec- 
tors unload the formed part into 
a gravity chute leading to a 
carry-away conveyor. Meanwhile, 
additional part blanks are pro- 
ceeding through the sequence de- 
scribed. 

The machine has provision for 
a stop that operates automatically 
if double or oversized blanks 
should be accidentally loaded into 
the forming dies. Moving parts of 
the machine are pressure lubri- 
cated. The process described pro- 
duces air-inlet ducts like the one 
shown at the lower left in the 
illustration at high speed and at 
low forming cost. The parts are 
produced from strip steel with 
little material waste. The machine 
has proven particularly advanta- 
geous in holding flanged portions 
of the part accurately to size and 
flatness specifications, thus sim- 
plifying subsequent welding op- 
erations. 


Circle Item 114 on postcard, page 199 
(This section continued on page 194) 
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the man who needs 
a new machine tool is 


~~ already paying for it 


How sharp is your figuring pencil? 


This was a fascinating production problem! 
The customer for these little tubes is the 
world’s fussiest and most exacting Uncle 
Sam. And the production run was close to two 
million. There’s a stepped hole running the 
length of these little pieces that is, in the 
accepted ones. But the drills weren’t fussy. 
Three-quarters of the time, they’d go right out 
through the sides of the work pieces. Needless 
to say, drill breakage was high. 

Staging the drills on a J & L Comparator re- 


vealed that some drills had curvatures. The 
magnified shadow of this tiny drill filled the 
thirty inch glass screen. The pencil is shown 
here, first: to dramatize the 
secondly; to suggest that you sharpen your 
pencil to find out just what inspection errors 
are costing you. Want to see optical compara- 
tors at work? Ask for a showing of “ Beyond 
the Shadow of a Doubt’, our 16mm, color, 
sound film. Jones & Lamson Machine Co., 
512 Clinton Street, Springfield, Vermont. 
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An improved Model GHB Red 
Ring gear-tooth honing machine 
that permits honing hardened gear 
teeth by both constant-pressure 
and zero-backlash methods is now 
available from National Broach & 
Machine Co., Detroit, Mich. This 
machine has the headstock and 
air-powered tailstock mounted on 
a patented tilting table that is at- 
tached to the reciprocating work- 
table through a hinged mecha- 
nism at the rear. 

For removing nicks and burrs 
and improving surface finish of 
hardened gears, a constant-pres- 
sure arrangement is provided by 
the tilting table. The table is 
tilted down for loading by oper- 
ating an air-valve control. When 
the constant-pressure valve is ac- 
tuated, the work is brought into 
tight-mesh contact with the abra- 
sive-impregnated, gear-shaped 
plastic honing tool. A controlled 
pressure condition is maintained 
between the work gear and hon- 
ing tool by an air cylinder during 
the honing operation. 


Red Ring Gear-Honing Machine Designed to Finish 
Hardened Gear Teeth by Two Different Methods 


Improved Red Ring gear-honing machine announced by the 
National Broach & Machine Co. 


194—-MACHINERY, February, 1958 


When more tooth-shape correc- 
tion is desired for hardened gears, 
the zero-backlash tilting table ar- 
rangement can be used. With this 
design, the work is tilted into tight 
mesh under controlled loading 
conditions by an air cylinder and 
locked in that fixed position by 


another air cylinder. The work is 
then honed in fixed cezter-dis- 
tance relationship with the hone. 
The machine can be equipped 
for manual, semi-automatic, or 
fully automatic loading. It is made 
in two sizes: one for gears having 
pitch diameters up to 8 inches 
and the other for gears with pitch 
diameters up to 12 inches. 
Circle Item 115 on postcard, page 199 


Ajax Radial Drilling Machine 


A new radial drill, Model AJ4, 
for drilling, boring, and tapping, 
manufactured by Ajax Machine 
Tool, Ltd., Halifax, England, is 
now available in this country 
from the Morey Machine Co., Inc., 
New York City. This machine can 
be had in 4-, 4 1/2-, and 5-foot 
models. It incorporates a self-con- 
tained motor-driven, chromium, 
hardened and ground geared 
drill-head unit with single lever 
giving eight direct-reading spin- 
dle speeds. Simultaneous column 
and saddle lock controls for rais- 
ing and lowering columns, and 
forward and reverse controls are 


Radial drill adapted for drilling, boring, and tapping 
introduced by Morey Machinery Co., Inc. 


in convenient reach of the opera- 
tor. The machine is equipped with 
a choice of three speed ranges. 
Eight speeds are available in each 
range. Speeds from 126 to 1500 
rpm are available in range A, 95 
to 1140 rpm in range B, and 62 to 
744 rpm in range C. 

This machine is available with 
plain and universal box tables, 
tilting table with 90-degree move- 
ment, 13-inch column with extra- 
large arm support, roller bearings, 
and 1 1/2-hp motor. The drilling 
head is supported by three-point 
contact to give perfect balance. 

Circle Item 116 on postcard, page 199 
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Where’s the Operator? 


And for that matter, where’s the speed 
selector? The answer is that they’re both ab- 
sent, because this is a completely automatic 
production operation. It’s a custom installa- 
tion of a Lynn Hydraulic Drive on a Jones & 
Lamson ram type turret lathe. 

This assembly provides fully automatic 
cycling for both long and short runs. The tur- 
ret drive provides for rapid approach to the 
work, variable feeds, controlled dwell, reverse 
feed, and rapid return of the turret. The cross 
slide has automatic cross travel in both di- 


. Fay Automatic Lathes e Precision Boring Machines 


rections. Feed ranges for the cross slide drive 
are equivalent to those of the turret drive. 

Spindle speed selection, start, stop and re- 
verse are all automatic. Operation of collet 
chucks and bar feed is also automatic for a 
continuous repetitive cycle. 

Two typical set-ups increased production 
26% per machine. One operator handled both 
machines with ease. Investigate how you can 
get similar results. Write for literature 
Jones & Lamson Machine Company, 512 
Clinton Street, Springfield, Vermont. 


Thread & Form Grinders Optical Comparators 
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A multi-functioning parts-han- 
dling unit for the air cleaning, 
orienting, and elevating of ma- 
chined castings such as pump 
housings has been developed by 
the Gear-O-Mation Division, 
Michigan Tool Co., Detroit, Mich. 
The new unit, although designed 
for custom-tailoring to suit spe- 
cific parts, is assembled from stand- 
ard components. The unit shown 
in Fig. 1 is designed for in-line 
processing of pump housings and 
handles 150 eight-pound castings 
an hour through the three steps 
of the operating sequence. One of 
the pump housings may be seen in 
the close-up view, Fig. 1. 

In operation, the parts enter the 
unit through a gravity track and 
advance to a stop position at the 
first station. Here, the parts are 
fully cleaned by air jets working 
off shop lines. After cleaning, the 
parts continue along the gravity 
track to the second stop position 
where they are rotated for proper 
orientation before entering the 
elevating shuttle. This is done by 
automatically inserting a pin into 
the oil port on one irregularly 
contoured flange of the part. Once 
oriented, the pin keeps the part 
in the same relative plane. The 
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Gear-O-Mation Unit for Cleaning, Orienting, and 
Elevating Machined Castings 


Fig. 1. Gear-O-Mation multi-function parts-han- 
dling unit developed by Michigan Tool Co. 
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parts are now elevated to the 
height of the exit chute and slide 
down a gravity track, properly 
oriented for the next operation. 
The work-saving unit is rug- 
gedly built, has JIC circuits and 
its lubrication system requires but 
little attention. A glass door at the 
front of the unit permits visual in- 
spection. The drive is from a frac- 
tional horsepower motor through 
electric reducers. Elevator height, 
capacity, and feed rate are com- 
pletely variable to suit the appli- 
cation. 
Circle Item 117 on postcard, page 199 


Aircospot Welding 
Equipment Accessory 


An accessory unit designed for 
service with their “Aircospot 
Gun” in the arc-spot welding of 
light-gage metals is announced by 
Air Reduction Sales Co., A Di- 
vision of Air Reduction Co., New 
York City. The new accessory, 
designated as a crater eliminator 
control, functions to regulate 
automatically the cooling rate of 
welds made with the Aircospot 
gun. With this unit, the arc does 
not end abruptly when the trig- 


Fig. 2. Close-up of unit illustrated in Fig. 1, with 


Crater eliminator control for 
Aircospot welding 


ger is released and welding action 
stops; instead, its intensity drops 
to a lower level before it is ex- 
tinguished. Consequently, — the 
weld cools more slowly, which 
ininimizes or eliminates the tend- 
ency toward weld cracking in 
certain metals when they cool 
rapidly. This post-heating of the 
weld produces a smooth, crater- 
less spot of very good appearance. 
Post-weld current intensity and 
post-weld heat time are adjust- 
able as required by material 
thickness and other variables. 
The Aircospot gun has also 


(Continued on page 204) 
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Out-of-this-World Accuracy 


Whether they’re destined to go “out of this 
world” or not, many jobs demand some “out 
of this world”” machining. Here’s one, on a 
J & L lathe which is adapted for two-way 
tracing from the hexagon turret. Critical di- 
mensions on both internal and external tapers, 
plus several intricate contours are _finish- 
machined in one chucking. 

A three-way indexing template holder is 
push-button controlled. Thus, down-time for 
template changes is eliminated, and the 180° 


tracer continues to machine on both the for- 
ward and return feed of the saddle carriage. 
A single selector switch disengages the trac- 
ing unit and the machine is ready for normal* 
turret lathe operations. 
*(““Normal” for J & 


unsurpassed accuracy, 


L turret lathes means 
high production, and 
) For details, write for 
folder No. 5440. Jones & 
Lamson Machine Company, 512 Clinton St., 
Springfield, Vermont. 


low, low maintenance. 
our descriptive 


Turret Lathes ¢ Fay Automatic Lathes ¢ Precision Boring Machines ¢ Thread & Form Grinders ¢ Optical Comparators ¢ Thread ‘Tools 


For more information fil! in page number on Inquiry Card, on page 199 


MACHINERY, February, 1958—197 


> fe CF 
Be the man who needs 


RUSSELL, 


BURDSALL & WARD 


BOLT AND 


NUT 


COMPANY 


Technical-ities 
By John S. Davey 


How to select 
tapping screws 


1. Use thread forming screw 
Type A, B or C when material 
is ductile enough to stand de- 
forming action of screw. 
If not, use thread cutting type. 


2. Type A is used with 
pierced hole for starting; and 
where an exposed point 
doesn’t matter. All other 
cases use B, C, or other blunt 
screws in drilled holes. 
F 23 


AB 


3. When load is no factor, 
metal gauge determines diam- 
eter of screw. Pick a thread 
pitch which gives at least a 
full thread engagement. 

FOR EXAMPLE: Metal .062” thick 


suggests use of #7 Type A or +10 
Type B (both have 16 threads/inch). 


prtcH— 100 _ 9625” 
16 

4. When you do have loads to 
sustain, you must consider 
required holding power. If 
metal thickness doesn’t allow 
ample thread engagement (so 
that threads strip), use more 
smaller diameter screws. They 
engage more threads. Limit- 
ing factors: the screw’s tor- 
sional strength, and the effort 
to drive it. 

5. If, due to material thick- 
ness,.screws fail by torsion or 
drive too hard, select cutting 
screws (1, F, or 23). For hard 
ductile materials, the Type 1 
is best; for soft, friable ma- 
terials, the Type 23. 
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RB&aw high strength bolts permit optimum 
tightening without crushing surface when 
used with hardened washer. 


Section of Spin-Lock screw. Teeth embed 
only with proper tightening. Same feature 
available in nuts. 


Two basic ways to 
keep fasteners tight 


Fasteners that stay tight keep joints 
strong. Resistance to loosening depends 
largely upon: (1) The inherent “locking” 
ability, (2) The man with the wrench. 


HIGH PRELOADING 


With rigid type joints, one of the best 
“locking” fasteners is a standard RB&W 
high strength bolt or cap screw . .. torqued 
up close to its yield strength. It locks by its 
own internal residual tension. 

High tension not only keeps it perma- 
nently tight, but also prevents fatigue, as- 
sures optimum load capacity and safety. 


INTEGRAL LOCKING DEVICE 


Suppose the design of fastened members 
can’t take full advantage of such preload- 
ing? Then a lock is needed, such as that 
furnished by RB&W Spin-Lock® screws 
and nuts. Ratchet-action teeth bite into 
seat; require 20% extra torque to loosen. 

Note that Spin-Lock fasteners seat solid- 
ly before locking. The installer can’t be 
deceived. He has to tighten properly before 
feeling resistance. 

In both cases above, positive tightening 
assures positive fastening. 

Send for Bulletin on Spin-Lock fasten- 
ers, or call your local RB&W Fastener 
Man. Russell, Burdsall & Ward Bolt and 
Nut Company, Port Chester, New York. 
Plants at: Port Chester, N.Y.; Coraopolis, Pa.; Rock Falls, 
lll.; Los Angeles, Calif. Additional sales offices at: Ard- 


more (Phila.), Pa.; Pittsburgh; Detroit; Chicago; Dallas; 
San Francisco. 


Staked acorn nuts lock securely 


Staking opposite sides of these RB&W acorn nuts deforms 
threads for a positive grip. It also puts middle of nut slightly 
out-of-round, for a spring tension locking effect. They’re de- 
signed for applications such as outdoor furniture, where an- 
choring fasteners is more important than solid seating. Avail- 
able in aluminum, steel, silicon bronze. 

These all-metal nuts can also be furnished in regular double 
' chamfered style. Since they lock with their middle threads, 
_ they can be turned onto screw from either side. 


For more information fill in page number on Inquiry Card, on page 199 
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Use postage-free Business Reply Cards for further information 
On New Catalogues described in this issue of MACHINERY 
On New Shop Equipment described in the editorial pages 


On products shown in the advertisements 


NEW CATALOGUES 


POWER TRANSMISSION—United Shoe 
Machinery Corporation, Boston, Mass. 4- 
page, two-color brochure detailing a new 
concept in power transmission. Described 
as being suited to design requirements of 
linear actuators, hermetically sealed 
pumps and valves, and large-ratio speed 
reduction devices, the system utilizes a 
controlled deflect wave for positive trans- 
mission of power and information. Re- 
quests for the brochure may be made on 
company letterhead to United Shoe Ma- 
chinery Corporation, Research Division, 
140 Federal St., Boston, Mass. 


CUTTING TOOLS—M. A. Ford Co., 
Davenport, lowa. Bulletin 701 describing 
the company’s line of cutting tools. Cata- 
logue numbers, prices, cutting diameters, 
and length of tool are listed. Tools cov- 
ered include ground rotary cutters, coun- 
tersinks, and solid carbide end-mills. Re- 
quests can be made on company letter- 
heads. 


PRESSES—Clearing Machine Corpora- 
tion, Division of U. S. Industries, Inc., 
Chicago, Ill. 48-page Catalogue 234 de- 
scribing the company’s line of straight- 
side crankshaft presses. The catalogue 
contains a section on each of the follow- 
ing topics: Standard Construction Fea- 
tures, Accessory Equipment, Press Selec- 
tion, Specification Tables, and Special 
Construction. Included are helpful charts 
showing tonnage at various distances 
above bottom of stroke, punch speeds for 
various lengths of stroke, and strokes per 
minute. 1 


TANTUNG — Vascoloy-Ramet Corpora- 
tion, Waukegan, Ill. 12-page Booklet 
573 telling where and how to use tan- 
tung in the form of solid tool bits, tipped 
tools, cut-off blades, tool-holder inserts, 
preformed tools and blanks, and for 
many wear applications. Complete tech- 
nical data covering the material—aoa cast 
alloy comprised principally of cobalt, 
chromium, tungsten, columbium, and 
carbon—is included together with cut- 
ting-speed information. How to braze and 
grind tantung tools are also fully covered 
in this booklet. 2 


MOTOR CONTROLS—Furnas Electric 
Co., Batavia, Ill. 56-page_ illustrated 
catalogue 5800 facilitating electric mo- 
tor control selection. Special ‘Quick Se- 
lector’’ tables give horsepower, motor 
speed, heater size and ampere ratings, 
plus enclosure choices and prices. In 
addition there is design data, stocking 
information, and complete ordering in- 
structions for magnetic starters and 
contactors, drum controllers, pressure 
switches, push buttons, and other motor 
control and pilot devices. .......... 3 


HYDRAULICS AND LUBRICATION— 
Snyder Tool & Engineering Co., Detroit, 
Mich. 20-page, two-color, hydraulics and 
lubrication manual for automated spec- 
ial machine tools. Profusely illustrated 
with photographs, tables, line drawings, 
and multi-color hydraulic circuits. Brief 
descriptions and overall illustrations of 
semi-automated trunnion and rotary-index 
type machines are included, along with 
similar material for center-column type 
machines and fully automated transfer 
type special machine tools. 


HELIWELD CATALOGUE—Air Reduc- 
tion Sales Co., Division of Air Reduction 
Co., Inc., New York City. 24-page Coto- 
logue 2300 on Heliwelding, an inert-gas- 
shielded tungsten arc-welding process for 
rapid joining of light gauges of most en- 
gineering metals and alloys. Items listed 
include the Model HMC-A weld cycle 
control for programmed contro! of all 
functions using machine holder with dc 
straight polarity, and the Model SH25-C 
Aircospot gun for producing small circu 
lar welds (arc spot-welding). ..... 
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TUMBLING MEDIA — Electro-Minerals 
Division, Carborundum Co., Niagara 
Falls, N. Y. Envelope-size folder describ- 
ing current lines of tumbling media and 
listing specifications and prices. De- 
signed as a vest-pocket reference on 
tumbling media, the folder describes and 
lists general applications for aluminum- 
oxide tumbling nuggets, grain and vitri- 
fied tumbling pellets, as well as for 
“Carbo-Rubs,’’ a rubber-bonded tumbii 


WORM GEARS—Cone-Drive Gears, Divi- 
sion of Michigan Tool Co., Detroit, Mich. 
16-page, two-color Bulletin 700-C con- 
taining specification drawings for all 
worms and gears, tool charts and horse- 
power ratings for special gearset com- 
binations, backlash tolerances, and 
fubrication data and service factors. An 
extensive line of worm gearing, supplied 
in individually matched sets and pro- 
viding high load-carrying capacity on 
small center distances, is detailed. ...7 


TRANSFER MACHINES—Producto Ma- 
chine Co., Bridgeport, Conn. 12-page, 
two-color booklet illustrating and describ- 
ing new line of rotary transfer machines 
and special production machines. Of par- 
ticular interest is an automatic line 
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transfer machine developed to perform ° 


three types of operations on a vee type 
crankshaft. Sequence of operations is de- 
tailed. Standardized assemblies and com- 
ponents for economy in the design of 
special machine tools are also pictured 
and described. ........ 


MICROHONING EQUIPMENT—Micro- 
matic Hone Corporation, Detroit, Mich. 
Illustrated 32-page service and equip- 
ment catalogue containing brief explano- 
tion of the Microhoning process, plus 
capacities and specifications of a repre- 
sentative range of equipment. Included 
is information on machines, tools, fix- 
tures, abrasives, and coolants for cylin- 
drical, spherical, and flat applications. 
Also described are facilities for job Mi- 
crohoning and field servicing of 7 
equipment. 


SPEED-CONTROL DRIVES—The Clark 
Controller Co., Cleveland, Ohio. 8-page 
bulletin describing packaged drives for 
equipment requiring adjustable speed or 
speed synchronization. Explained is the 
basic circuit and the many modifications 
available including speed regulation, con- 
stant-potential de supply, dynamic brak- 
ing, and various methods of acceleration 
control. 
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TOOL-HOLDER MANUAL — Vascoloy- 
Ramet Corporation, Waukegan, Ill. 56- 
page illustrated ring-bound manual, 
VR-438, covering selection of the com- 
pany’s tool-holders to fit specific metal- 
cutting jobs. Other sections include de- 
tailed information on turning. Each sec- 
tion gives complete specifications for 
the correct tool-holder for machining op- 
erations, the type of right- or left-hand 
chip-breaker plate, and suggested car- 
bide inserts. 11 


MOUNTED ABRASIVE WHEELS—Bay 
State Abrasive Products Co., Westboro, 
Mass. 28-page catalogue devoted to the 
subject of mounted abrasive wheels. Gen- 
eral information on grinding action, 
wheel markings, grade, bond types, ab- 
rasive types, structure, grain size, 
spindles, and treatments is given. Speci- 
fication recommendations and complete 
speed tables are also included. ..... 12 


FASTENERS—Huck Mfg. Co., Detroit, 
Mich. 12-page, two-color catalogue 
(Form 8-415) describes the company’s 
fasteners, blind rivets, and driving tools 
for the aircraft industry. Included are 
features, specifications, and _ driving 
cycles for the full line of fasteners. Also 
covered is a description of the company’s 
power cells and pneumatic and hydraulic 
tools for use with various types of air- 
craft fasteners. 


DIE CASTING—Henning Bros. & Smith, 
Inc., Brooklyn, N. Y. New edition of 
booklet Casting with Zine Base 
Alloys,’’ containing helpful data on fix- 
tures which influence the production of 
sound zinc-alloy die castings with good 
surface finish. Included are common 
faults or defects in castings, what causes 
them, and how they may be avoided. 14 


FATIGUE-PROOF STEEL—tLoSalle Steel 
Co., Hammond, Ind. 24-page engineer- 
ing booklet, ‘““A New Material,’’ giving a 
complete description of the company’s 
new ‘‘Fatigue-Proof’’ steel bars. Com- 
parisons of tool life, speeds and feeds for 
automatic screw machines, and fatigue 
resistance and endurance values are pro- 
vided in graphic form. ........... 
CUTTING TOOLS AND GAGES—Hon- 
son-Whitney Co., Division of Whitney 
Chain Co., Hartford, Conn. 12-page 
catalogue describing the company’s pre- 
cision thread comparators of both exter- 
nal and internal types. HW standard and 
dual external thread comparators, and 
HW internal thread comparators are 
fully described and illustrated as are at- 
tachments for checking squareness and 
concentricity of threads. .......... 16 


PUNCH PRESS ACCESSORIES—Jaco De- 
vices, Inc., Hingham, Mass. 6-page 
brochure covering low-cost accessories for 
punch press automation. It features many 
developments and improvements which 
have not yet been publicized, such as a 
stock feed with a semi-steel bridge and a 
quick-release button, and a new heavy- 
duty scrap chopper which cuts 1/8-inch- 
thick medium steel. ............. 
CUT-OFF MACHINES—Tabor Mfg. Co., 
Lansdale, Pa. Bulletin 575 covering the 
company’s complete line of Tabor-Brasive 
cut-off machines. Described equipment 
ranges in size from standard cut-off ma- 
chines of 5 hp, up to universal machinery 
of 20 hp. The equipment is used for cut- 
ting both ferrous and non-ferrous alloys, 
particularly the more difficult alloys. 18 


PLASTIC RAW MATERIALS—Bokelite 
Co., Division of Union Carbide Corpora- 
tion, New York City, N. Y. 1958 edition 
of ‘‘Condensed Reference File’’ describes 


in easy, readable terms the major fami- 
lies of plastics produced by the company. 
The 12-page booklet is profusely illus- 
trated and has thumb-indices to aid in 
finding data on polyethylenes, vinyls, sty- 
renes, phenolics, and epoxies. ...... 19 


GRINDING MACHINES—Arter Grinding 
Machine Co., Worcester, Mass. 8-page 
brochure covering the complete line of 
the company’s precision grinding ma- 
chines and the Jigmatic tape controlled 
positioning table. Illustrated and de- 
scribed in detail are four models of rotary 
surface grinders in chuck sizes from 8 to 
40 inches and one model of a cylindrical- 


FOOT SQUARING SHEARS—Niagara 
Machine & Tool Works, Buffalo, N. Y. 
Bulletin 80-FC illustrating and describing 
the latest design and operating features 
of the company’s line of foot squaring 
shears (Series F and G) for light sheet 
metal. Cutting lengths and capacities of 
all models are given in a full page of 


DRILL GRINDER—Consolidated Machine 
Tool Division, Farrell-Birmingham Co., 
Inc., Rochester, N. Y. 4-page bulletin de- 
scribing the Sellers 10-G drill grinder for 
handling 1 3/4- to 5-inch diameter 
drills. The principle of drill grinding as 
well as design and construction features 
of the machine are included. ...... 22 


DIE-SETS AND ACCESSORIES—Standard 
Die Set Co., Division of Harsco Corpora- 
tion, Providence, R. |. 64-page Catalogue 
570 illustrating the company’s line of 
complete die-sets and individual die-set 
components. Included are sections on ac- 
cessories such as springs, dowel-pins, 
screws, and grease guns. .......... 23 


DRILLING AND TAPPING ACCESSORIES 
—Edlund Machinery Co., Cortland, N. Y. 
Ilustrated Bulletin AC describing the 
company’s line of accessories for drilling 
and tapping machines. Among the in- 
cluded items is a lead-screw tapping ma- 
chine; a reversing-motor tapping ma- 
chine; and a precision clutch type tap- 


DIAMOND WHEEL LIFE—Wesson Co., 
Ferndale, Mich. 6-page Bulletin PG-257 
telling how tool-grinding departments 
can increase diamond wheel life from 20 
to 30 per cent, get from 30 to 50 per 
cent more tool grinds per hour, and ob- 
tain better finishes while employing un- 


STORAGE UNIT—Gear-O-Mation Divi- 
sion, Michigan Too! Co., Detroit, Mich. 
2-page data sheet, Bulletin 571, covers a 
new oval, demand type storage unit. The 
unit, designed for all parts that roll, uses 
a rotating belt for parts-propulsion 
around a spiral retaining track. ....26 


GRINDING AND BORING SPINDLES— 
Ex-Cell-O Corporation, Detroit, Mich. 8- 
page brochure illustrating and describing 
the company’s precision grinding and 
boring spindles. Many practical applica- 
tions are shown. Also illustrated are many 
standard spindles for use as either orig- 
inal equipment or replacement —« 


BRUSHES—Osborn Mfg. Co., Cleveland, 
Ohio. Two-color, 8-page folder on Situft 
and Helituf brushes for use on countless 
small jobs that are normally difficult and 
time consuming. The folder illustrates the 
characteristics, specifications, and job 
applications of both these brushes. . .28 


FLEXOPRESS—Precision Welder & Flexo- 
press Corporation, Cincinnati, Ohio. 8- 
page Bulletin AFP-101 covering the com- 
pany’s complete line of high-speed Flexo- 


presses. Includes specifications of C-type 
from 15- to 75-ton capacity, and of 
straight-side presses from 75- to 200-ton 


LAMINATED PLASTICS, VULCANIZED 
FIBRE—Taylor Fibre Co., Norristown, Pa. 
8-page, two-color catalogues providing 
photos, descriptions, and data tables to 
aid engineers and designers in selecting 
and applying laminated plastics and vul- 
canized fibre for electrical and mechan- 


FLEXIBLE COUPLINGS—T. B. Wood's 
Son’s Co., Chambersburg, Pa. 8-page, 
two-color bulletin 10100 telling how to 
select new ‘‘Sure-Flex’’ couplings that are 
suited to more than 150 different service 
applications. Five tables short-cut the 
usual engineering calculations and give 
the right answer immediately. ...... 31 


DIE-SET ACCESSORIES—E. W. Bliss Co., 
Cleveland, Ohio. 8-page, fully illustrated 
Catalogue 70-A, Section 5, describing the 
full line of die supplies available through 
Bliss-Dieco. Included are specifications 
and prices of such items as hard steel 
drills, transfer screws, layout fluid, die 
rubber, and oilers. 32 


HYDRAULIC SURFACE GRINDERS—H ii! 
Acme Co., Cleveland, Ohio. 30-page ring- 
bound catalogue covering the company's 
horizontal-spindle; vertical-spindle; and 
extra heavy-duty, double-housing hy- 
draulic surface grinders. Included are 
special, precision ‘‘way’ grinding ma- 
33 


TEMPERATURE CHART—Rolled Alloys, 
Inc., Detroit, Mich. Two-color alloy tem- 
perature range chart covering from 1000 
to more than 2100 degrees F. Also in- 
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dicated is the usefulness of carburizing 
and/or nitriding, and reducing atmos- 
pheres and oxidation. 4 


A-C MOTOR BULLETIN—Reliance Elec- 
tric & Engineering Co., Cleveland, Ohio. 
4-page Bulletin B-2506, describing the 
company’s totally-protected a-c motors 
from | through 125 hp. Also graphically 
described is the availability of new NEMA 
large-frame a-c motors and their -" 


COLD-HEADING FACILITIES — Quality 
Fasteners, Inc., Kalamazoo, Mich. Fully 
illustrated, two-color brochure describing 
in detail the company’s modern facilities 
for the production of cold-headed spe- 
cialties and threaded fasteners. .... . 35 


BEARING MATERIAL—Bearium Metals 
Corporation, Rochester, N. Y. 4-page, 
full-color folder presenting dramatic evi- 
dence of the functional efficiency of 
Bearium metal as a bearing material. A 
grueling torture test is described and il- 
lustrated. 


fications, 


FILMS ON PRESS USE—E. W. Bliss Co., 
Canton, Ohio. 4-page brochure describ- 
ing four 16mm. sound and color movies 
released by the company. The films cover 
inclinable press maintenance, high-pro- 
duction press maintenance, the 100th 
Bliss transfer feed press, and transfer 
feed presses in the appliance a 


PRECISION MILLING — Dumore Co., 
Racine, Wis. 28-page catalogue VM-57, 
describing the Dumore Versa-Mil port- 
able precision milling machine. ..... 37 


INSPECTION INSTRUMENT — George 
Scherr Co., Inc., New York City. 4-page 
bulletin describing the company’s Com- 
paritol, an inspection instrument for 
making close tolerance inspections. . . 40 
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COMPRESSED AIR UNIT — Perfecting 
Service Co., Charlotte, N. C. 12-page 
brochure No. 80, explaining the com- 
plete line of the company’s air-control 
devices, including filters, regulators, lu- 
bricators, dehumidifiers, automatic drain 
traps, and quick couplings. ........ 41 


NOZZLE MANUFACTURE—Linde Co., 
Division of Union Carbide Corporation, 
New York City. 12-page folder describ- 
ing and illustrating some of the produc- 
tion steps that go into the manufacture 
of Oxweld cutting nozzles. ........ 


HAND LIFT TRUCKS—Association of 
Lift Truck and Portable Elevator Manu- 
facturers, Pittsburgh, Pa. 16-page bro- 
chure answering four prime questions— 
what they are, how they operate, how to 
select, and how to use. 43 


CUTTING TOOL UNITS—Beaver Tool & 
Engineering Corporation, Gaylord, Mich. 
50-page catalogue describing Calibore 
tool units and tool carriers. Includes in- 
formation on setting and adjusting, spe- 
cial applications, and accuracy of these 
units. 4 


MILLING MACHINES — South Bend 
Lathe Works, South Bend, Ind. 8-page 
folder describing the company’s precision 
vertical milling machine with positive 
control of head setting. ........... 45 


HYDRAULIC PRESSES—King Machine 
& Mfg. Co., Los Angeles, Calif. 4-page 
bulletin illustrating and describing the 


company’s precision steel hydraulic 
HEAT-TREATING UNIT—lIpsen I/ndus- 
tries, Rockford, Ill. 4-page brochure de- 


scribing ten exciusive design and con- 
struction features of the 1958 Ipsen 
Mode! B heat-treating units. ....... 7 


DRILL CATALOGUE—Greenfield Tap & 
Die Corporation, Greenfield, Mass. 96- 
page drill catalogue and 32-page carbide 
catalogue-handbook describing the com- 
pany’s end-cutting tool products. .... 48 


ROTARY TABLE—Pratt & Whitney Co., 
Inc., West Hartford, Conn. 2-page cir- 
cular describing the company’s plain 
rotary table. 49 
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By having your own copy you can 
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Just fill in and mail this postcard 
today, and we'll start your sub- 
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SHALL SEND YOU — FREE — A 
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PLYA-SEAL WIDE INNER RING 


BALL BEARING 


Designed expressly for slow speed applications 
and wet or dirty operating conditions 


New Fafnir Plya-Seal Wide Inner Ring 
Ball Bearings are a combination of two 
outstanding bearing developments. The 
most effective seal ever devised for re- 
tention of grease and protection against 
contamination, plus the famous Fafnir 
self-locking collar, for cost-cutting, 
twist-of-the-wrist bearing installation. 
This combination of features offers you 
several advantages... 


Best protection yet against dirt, dust, 
steam, water, lint, other contaminants 
on slow to moderate speed applications. 
Contact-type, Plya-Seals seal out abra- 
sive or corrosive material, seal in factory 
prepacked lubricant. 

Less Maintenance — In many applica- 
tions, non-relubricatable bearings may 


FAFNIR 
BALL BEARINGS 


MOST COMPLETE LINE IN AMERICA 


For more information fill in page number on Inquiry Card, on page 199 


be used. They require virtually no 
maintenance time or expense. In other 
applications, where bearings receive 
hard or constant use, relubricatable 
types are available. They require only 
occasional greasing, even under severe 
conditions. 

Longer Service life — Plya-Seals pro- 
tect against premature bearing wear or 
failure. Contaminants cannot damage 
balls or races; sealed-in lubricant en- 


sures against bearing “running dry”. 
Simplified Designing — Bearing hous- 
ings may be designed without incorpo- 
rating separate housing seals. Plya-Seals 
provide full protection; make possible 
simplified, less costly, more compact 
housings. 


Power Transmission Units 
incorporating new Fafnir 
Plya-Seal Wide Inner Ring Bearing 


RAK ond RAS Type RC) Type Flange 


Pillow Blocks Cartridges Flangettes 


Write for bulletin containing complete specifica- 
tions on Fafnir Plya-Seal Wide Inner Ring Ball 
Bearings and Power Transmission Units. The 
Fafnir Bearing Company, New Britain, Conn. 


PLYA-SEALS 


As incorporated in the Fafnir Plya- 
Seal Wide Inner Ring Ball Bearing, 
the Fofnir Plya-Seal consists of a 
synthetic rubber-impregnated fabric 
sealing washer sandwiched between 
dished steel plates. Seal flares out, 
maintaining tant contact with 
ground outside diameter of inner 
ring. Years of service have proven 
Plya-Seals the most effective seal 
ever developed for ball bearings. 


SELF-LOCKING COLLAR 


Originated by Fafnir, this famous 
development has cut costs and sim- 
plified assembly throughout indus- 
try. Bearings slip onto shaft; are 
locked securely with simple twist of 
self-locking collar. No need for lock 
nuts, shoulders, sleeves, washers, or 
odapters. Positive binding action in- 
creases with use. 
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Metal-cutting band saw developed by the Cutron Mfg. Co. 


been revised or modified by the 
installation of a new spatter trap 
which prevents particles of 
molten metal from entering the 


nozzle; and a weld-quality con- 
trol feature, an adjustable trigger 
stop, has also been incorporated. 
Circle Item 118 on postcard, page 199 


Special Precision Boring Machine for 
Processing Aluminum Die Castings 


low-cost, special-purpose, 
three-station precision boring ma- 
chine for machining aluminum 
die-castings has been built by 
Greenlee Bros. & Co., Rockford, 
Ill. The machine consists of three 
standard Greenlee Model S-6 
Hydro-Borers mounted on a 
welded steel base. Two of the 
boring units are equipped with 
an air-operated, rapid-approach 
arrangement, which is designed to 
quickly advance the boring spin- 
dle to the work-piece. The part is 
manually loaded into a stationary 
fixture and held in position by a 
quick-locking device while three 
holes are bored simultaneously. 

The right- and left-hand units 
are equipped with combination 
boring heads which face, counter- 
bore, and bore the two side holes 
in alignment with each other. The 
rear unit bores and faces the inter- 
nal hole in relation to the two 
side holes. The parts are loaded, 
machined, and unloaded in a cy- 
cle time of 30 seconds. 

Other features of this machine 
include an automatic operating 


cycle, push-button control for re- 
traction of boring spindles at any 
point during rapid approach or 
the machining cycle, and individ- 
ual control at each station for tool 
setting, adequate coolant, and 
chip disposal. The boring spindles 


are fed into and through the work- 
piece at a constant feed rate by 
the principle of oil displacement. 
Circle Item 119 on postcard, page 199 


Cutron Metal-Cutting 
Band Saw 


A band saw designed for ex- 
ceptionally fast metal cutting has 
been developed by the Cutron 
Mfg. Co., Lubbock, Texas. The 
fast cutting action of this machine 
is said to be made _ possible 
through the use of a_ synchro- 
balanced head that maintains a 
constant equalized pressure on 
the saw blade throughout the 
metal cut. Through this design, 
manual weight control is elimi- 
nated and constant weight con- 
trol on the cutting blade is as- 
sured at all times. Thus saw 
blade life is greatly increased. 

The band saw will handle 11- 
by 20-inch rectangular bars, 11- 
inch rounds, and 10-inch pipe and 
is supplied in both dry and wet 
models. The unit operates at four 
speeds—42, 79, 134, and 210 feet 
per minute—which can be quickly 
alternated. An improved quick- 
acting vise assures a tight grip 
on material being cut and rapid 
changing of cutting stock. A 
standard 3/4- by 0.032-inch blade 
is used in lengths of 11 feet 5 
inches, 11 feet 7 inches, and 12 
feet 1 inch. A 3/4-hp electric 
motor powers the saw. 


Circle Item 120 on postcard, page 199 


Special three-station precision boring machine built by Greenlee Bros. & Co. 
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H-P-M plastics injection molding machine 


Plastics Injection Molding Machine 


The Hydraulic Press Mfg. Co., 
a Division of Koehring Co., 
Mount Gilead, Ohio, has recently 
added a new model to its line of 
injection molding machines. This 
new 32/42-ounce machine 
claimed to be the fastest of its 
size now available. It is a 650-ton 
unit, with a total power rating 
of 107 1/2 hp, and features an 
extremely high injection rate of 
2510 cubic inches of material per 
minute. 

Exceptionally fast cycling (over 
300 cycles per hour), a mold- 
mounting area of 30 by 48 inches, 
and a full hydraulically operated 
clamp with 30-inch stroke and 50- 
inch daylight capacity are other 
notable features. Clamp controls 
are centralized. Easily operated 
limit switches facilitate adjust- 
ment of stroke, daylight capacity, 
slow closing for die contact, slow 
breakaway, and the injection 
stroke. A unique hydraulic device 
provides for shockless operation. 

Independent clamp and _injec- 
tion circuits allow simultaneous 
traversing of both clamp and in- 
jection rams. 

The hydraulic injection circuit 
is completely independent of the 
clamp circuit and incorporates 
separate valve manifolds for sim- 
plified maintenance. This high- 
speed injection system provides: 
(1) dual injection speeds, (2) 
dual independent pressure set- 
tings, (3) automatic unloading of 


high-volume pump, which results 
in reduction of power require- 
ments and insures longer pump 


life. A unique differential circuit 
allows prepositioning to charge 
the injection cylinder for the next 
“shot.” This feature permits im- 
mediate injection of material into 
cavity upon mold contact. 

The new Model 650-HV-32/42 


machine incorporates a compen- 


sating type automatic weigh 
feeder as standard equipment. 
The high output plasticizing 


chamber, (300 pounds per hour 
capacity), is equipped with three 
heat zones, each pyrometer con- 
trolled. Heating bands are 
mounted directly on the spreader. 
The chamber is securely mounted 
on the injection yoke with tapered 
keys to permit quick and easy re- 
moval. 

An overhead oil tank keeps oil 
from being contaminated with 
dirt, water, and plastic material. 
Manifold sub-plate mounted 
valves eliminate a large percent- 
age of hydraulic pipe lines. 


Circle Item 121 on postcard, page 199 


Sundstrand Milling Machines 


A new line of milling machines, 
built in both simplex and duplex 
designs, is announced by the 
Sundstrand Machine Tool Co., 
Rockford, Ill. An outstanding fea- 
ture of these Sundstrand C-Model 
Rigidmil machines is the unit 
construction of head, table, and 
column. This permits these basic 
elements to be interchanged 


Rigidmil of new line brought out by the Sundstrand Machine Tool Co. 


through several machine sizes to 
meet a wide range of machining 
requirements. The proper table 
size, stroke, spindle speeds, and 
horsepower can be combined to 
provide the most practical milling 
machine for each customer. 

The machines are available 
with spindle motors ranging from 
7 1/2 to 75 hp, table widths from 
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14 to 38 inches, and table strokes 
from 3 to 14 feet. Push-button 
control for small-lot milling or 
automatic control by dogs on the 
front of the machine are avail- 
able for a wide variety of table 
cycles for production milling. 

Mechanical drive to the table 
feed-screw has a 100 to 1 ratio 
between high and low feed rates. 
The standard feed range is from 
3/4 inch te 75 inches, with 1 1/2 
inches to 150 inches per minute 
as an optional extra. Three spin- 
dle-speed ranges are available in 
each model machine except in 
machines rated from 60 to 75 hp 
where a high speed range nor- 
mally is not required. 


Two types of factory-installed 
tracers can be provided through- 
out the C-Model line. Hydraulic 
tracing heads are available for 
work on non-ferrous metals and 
an electronic tracing head is avail- 
able for tracer milling in steel. 
The hydraulic tracer may be dis- 
connected and the machine used 
conventionally for face or arbor 
milling. 

Climb or conventional milling 
can be performed separately or in 
combination on these Rigidmils. 
standard backlash eliminator 
on the table screw provides the 
positive feed necessary for climb 
milling. 

Circle Item 122 on postcard, page 199 


Wallace Portable Hydraulic-Ram Bender 
Designed for Easy Operation 


A bending machine that can be 
moved to the job has _ been 
brought out by the Wallace Sup- 
plies Mfg. Co., Chicago, Il. After 
completing an outside construc- 
tion job, the bender can be 
brought back to the plant for 
intershop operations. It will bend 
pipe in sizes from 3/4 to 6 inches, 
I-beams, channels, angles, or sim- 
ilar structural shapes. 

The bender is simple to oper- 
ate, the hydraulic ram action be- 
ing smooth and easily controlled. 
A single hydraulic valve brings 
the ram cylinder in and out of 
the bending position. The pipe 


Portable hydraulic-ram bender brought out by the 
Wallace Supplies Mfg. Co. 


206—MACHINERY, February, 1958 


or other shape to be bent is 
placed in the support blocks 
which have dies shaped to fit the 
part being bent. The hydraulically 
operated ram moves _ forward, 
pushing against the part in the 
die blocks and causing it to bend 
to the desired radii. 

This machine is of all-welded 
construction and is ruggedly built 
for hard use. The floor space re- 
quired, disregarding allowance 
for swing of the beam, is 7 feet 
9 inches by 7 feet 6 inches. The 
net weight of bender with stand- 
ard dies is 9700 pounds. 


Circle Item 123 on postcard, page 199 


Multi-Range Fatigue-Testing 
Machines 


Fatigue-testing machines that 
provide both high-force and high- 
amplitude loading stations, offer 
the widest possible range of 
fatigue analysis tests at both 
room and high temperatures, and 
require no special foundations 
are being introduced by Elec- 
tronics and Instrumentation Divi- 
sion of the Baldwin-Lima-Hamil- 
ton Corporation, Waltham, Mass. 
These new machines can_ test 
specimens under loads ranging 
from 50 pounds, the lowest ca- 
pacity in the smallest machine, 
to 120,000 pounds, the highest 
capacity in the largest. Through 
the use of multiplying fixtures, 
the capacities can be increased 
five times so that the top capacity 
of the largest machine, for ex- 
ample, becomes 600,000 pounds. 

The basic model in each of the 
six sizes of the I-V machine op- 
erates at 1200 cycles per minute. 
In the three smaller sizes, how- 
ever, there are alternative ma- 
chines, whose model number has 
an F suffix and which operate at 
1800 cycles. 

The I-V machines are designed 
to meet the known needs of in- 
dustrial laboratories for service 
testing actual machine members, 
as well as for performing fatigue 
tests in research work. 

Circle Item 124 on postcard, page 199 
(This section continued on page 208) 


Baldwin-Lima-Hamilton multi-range fatigue-testing 
machine of two-station loading design 
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No other single machine performs 
such a variety of operations in one set-up 


It takes several machines to do all that’s now possible with just one 

BOKOE No. 3 Universal Milling and Boring Machine. Because no other machine 
combines all these versatile features—for non-ferrous, cast iron and alloy 
steel tooling, patterns and production to close tolerances: 


Large work table and deep throat handles many jobs in one set-up. Easily accessible 
for bulky parts up to 8’ 2” dia.; distance between column slide and spindle 

center 3742”. Automatic controls on work table provide 28” traverse and 55” 
longitudinal movement; table feeds infinitely variable from 4” to 39” per min. 


Circular milling with automatic power feed for circular movement of work 
table infinitely variable from 7” to 70” per min. (at a diameter of 40”), 
for continuous rotary milling as well as for radius milling. 


Variable speed changer with spindle speeds from 36-1800 rpm can be 
operated without stopping machine. 


Swiveling column turns 180° horizontally in either direction . . . permits 

radial drilling in addition to vertical milling, universal milling and boring up to 117” 
with large milling slide; six mechanical feeds and rapid travel. 

Milling head on column swivels vertically 90° in either direction. 


"d Get to know the big BOKOE No. 3 — how it is doing the work of several 
you n machines . . . more economically . . . for such companies 
as Convair (4); Ford (3); Motor Pattern (7); General Electric, Lockheed, General 
Motors and hosts of others. Write for complete details. 


several machines 
to do all the 
different jobs 


you can produce on 
one BOKOE 


universal miller 


Built-in circular table with power feed and tilting milling head 
is ideal for bulky work pieces. Also in smaller Model No. 2. 


URT ORBAN 


COMPANY, INC. 


42 Exchange Place, Jersey City 2, New Jersey 
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Magnetic Indicator Bases 


A line of “Magnicator Junior” 
magnetic-base tool combinations 
has been announced by the 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. This versatile tool 
comes in two base sizes, with a 
variety of accessory dial indica- 
tors, lights, and magnifiers. 

The blue plastic permanent 
magnetic bases can be turned on 
and off with a flick of a fast- 
action cam release and are pro- 
vided with keepers to preserve 
their magnetic strength, which 
reaches 125 pounds holding 
power in the larger model. The 
small size, designed specifically 
for use in places inaccessible for 
larger indicators, can be mounted 
instantly and firmly on surfaces 
as small as 3/4 inch in diameter. 
Combinations include 3-diameter 
dial holding rod, a swivel adapter 
for universal angular positioning, 
and a fine-adjustment screw. 

Spherically milled ball seats are 
positive locking, and the non- 
magnetic toolpost is brazed to the 
magnet assembly, assuring rigid- 
ity and insulating dial indicators 
from the base magnet. 

Circle Item 125 on postcard, page 199 


Lincoln Gasoline-Engine- 
Driven Portable Arc Welder 


The Lincoln Electric Co.., 
Cleveland, Ohio, has announced a 
new model of its widely used 


6090, 200 ampere,  gasoline- 


engine-driven portable arc welder. 
The new welder, called the K- 
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Magnicator Junior magnetic base announced by 
the Brown & Sharpe Mfg. Co. 


MACHINERY, February, 19 


6090, is NEMA rated at 200 am- 
peres, 40 volts, and 60 per cent 
duty cycle. It has dual controls for 
the generator output, an electrical 
outlet providing 1 kilowatt of 
auxiliary direct-current power, an 
idling device, and is powered by 
a 36-hp water-cooled engine. 

The welder has a_ five-step 
selective current control and a 
continuous voltage control which 
also provides fine adjustments in 
the current. The ranges of the 
steps on the selective current con- 
trol overlap, so that it is possible 
to obtain either a high or a low 
open-circuit voltage for any cur- 
rent, thereby selecting the type 
of arc most appropriate for the 
work. The auxiliary power is 115- 
volt direct current, which may be 
used for power tools or lighting. 

A high-compression head Con- 
tinental F-162 gasoline engine 
that drives the welder develops 
36 hp at the 1450-rpm operational 
speed of the welder. Its output is 
said to exceed the normal de- 
mands of the generator, to provide 
reserve power for smoother and 
more responsive operation, and to 
extend the life of the welder. 

A tamper-proof idling device, 
previously used on larger Lincoln 
welders, reduces engine speed to 
1000 rpm when the welder is not 
in use. When the arc is struck, it 
immediately accelerates the en- 
gine to its normal 1450-rpm speed. 

A large, 16-gallon gasoline tank 
will operate the unit for fourteen 
hours at a 60 per cent duty cycle 
without refilling. 
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Punch-blank assortment announced by the Svu- 
perior Sales & Engineering Co. 


Punch-Blank Assortment 


Five each of thirty different 
sizes of hardened, centered, and 
true-ground punch blanks are 
packaged in durable wood cabi- 
nets, 21 by 5 1/2 by 6 inches, 
which are now available from the 
Superior Sales & Engineering Co., 
Caldwell, N. J. A separate drawer, 
well marked and indexed, is pro- 
vided for each size of punch 
blanks and furnished with a self- 
contained inventory control sys- 
tem. Three assortments—basic, 
heavy-duty, and close-spacing 
punch blanks are said to meet 85 
per cent of normal punch re- 
quirements. 

This assortment of punch blanks 
is arranged to offer economy to 
both die builders and die users 
by conserving the valuable time 
of skilled men. The blanks are 
ready for the grinder and finish 
sizing, and there is no waiting for 
heat-treating operations. Made 
of A2 tool steel, RC 60-62 blanks 
can be altered to any shape with- 
out loss of hardness. Carbide- 
inserted female grinding centers 
are available for most 
grinders. 

Selection of the 90 sizes in the 
assortment was based on_ the 
manufacturer's ten years experi- 
ence as a specialist in supplying 
head type press-fit punches and 
insert dies. The punch blanks in 
this assortment are believed to be 
the items of highest potential 
value that could be selected from 
over 3000 different stocked sizes. 


external 
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Still handing out pensions 
to obsolete machines? 


TOOL AND ENGINEERING COMPANY. 
(3400 E. Latayette, Detroit 7 
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Instrument for Checking Gage-Blocks 
to Millionths of an Inch 


Accuracy to one-millionth of an 
inch is obtained with a new elec- 
tronic gage-block comparator 
produced by the Sheffield Corpo- 
ration, Dayton, Ohio, a subsidiary 
of Bendix Aviation Corporation. 
Developed through research into 
extremely advanced measuring 
techniques at Sheffield’s Eli Whit- 
ney Metrology Laboratory in 
Dayton, Ohio, this instrument has 
been named the “Eli Whitney 
Dualjet” gage-block comparator. 
It serves as an ultra-precise in- 
strument for checking the size of 
gage-blocks which control dimen- 
sions for the manufacture of auto- 
mobiles, jet planes, missiles, 
refrigerators, and many mass-pro- 
duced articles. The extreme accu- 
racy of the Dualjet comparator is 
based on the use of an opposed 
pair of transducer pick-up units. 

Measurement is amplified 
either 100,000 or 10,000 times by 
an Accutron electronic amplifier. 
High magnification has a 
0.000004-inch range and scale di- 
visions of 0.000001 inch. A range 


switch permits instant change to 
low magnifications (10,000 to 1 
with a 0.0004-inch range) without 
recalibration. The Accutron am- 
plifier operates on 110-volt, 50/60- 
cycle alternating current. Com- 
pensation is provided for line- 
voltage changes ranging from 95 
to 125 volts. 

A precision-ground, 40-pitch 
lead-screw on a _ steel column, 
rigidly mounted on the sturdy 
cast base, provides vertical coarse 
adjustment of the top gaging 
head. Fine adjustment is made 
with a cam-and-lever mechanism 
in the base with knobs that are 
completely isolated from the gage 
head or anvil. The gage has inter- 
changeable diamond points and a 
device for lifting the gage point 
to avoid scratching surface of 
work. Gaging pressure is 8 
ounces, and the vertical capacity 
is 4 inches. A ratchet type device 
raises or lowers the gage head in 
increments of 0.0005 inch. 
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High-precision instruments for checking gage-blocks 
announced by the Sheffield Corporation 
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Let me* show you 


* James C. Browning, 
P&J Representative 
in the Ohio area. 


how changing to 
a P&J Automatic 
helped 

DeVilbiss . . . 


JOB FACTS: 


PART: Air Compressor Flywheel 
MATERIAL: Cast Iron 


REQUIRED: 5 turning, boring, facing, 
grooving and reaming operations 


THE MACHINE: A P&J 6DRE-40 Auto- 
matic Turret Lathe 


THE RESULTS: 22 pieces completed every 
4-hour shift . . . with the operator 
also handling 2 other secondary 
operations 


Td \ 


STRADDLE FACE 


ROUGH FORM TAPER (2 Tools) 
FINISH BORE (Vertical Slide 
Tool), REAM 


CORE DRILL HOLE 


ROUGH ond FINISH 
FACE (Broad Cuts) 


ROUGH FORM 2 GROOVES 
and TURN O.D. (2 Tools), 
4 FINISH FORM GROOVES 
ond RADI 
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SAVE 66% 


IN LABOR COSTS 


through “JOB INTEGRATION” 


The Potter & Johnston 6DRE-40 Automatic Turret 
Lathe recently installed at the Toledo, Ohio plant of 
the DeVilbiss Company machines large, high-precision 
flywheels — handling 5 complex cuts on a fully auto- 
matic basis. Previously, using a hand-type lathe, this 
same job required 5 separate hand operations and the 
operator’s full-time attention. Now, with the P&J 
Automatic on the job, the operator also handles two 
secondary operations . . . keyway broaching and bal- 
ancing . . . that formerly required 2 additional oper- 
ators working in separate departments. As a result of 
this new “job integration,” labor costs have been re- 
duced 66% with 2 men released for other work, overall 


AUTOMATIC TURRET LATHES... 


POTTER & JOHNSTON 


SUBSIDIARY OF PRATT & WHITNEY COMPANY, INC. 
PRECISION PRODUCTION TOOLING SINCE 1898 


GEAR CUTTERS... 


time for flywheel production has been reduced 20 to 
30%, and costly time-wasting intra-plant handling has 
been eliminated. 


If your manufacturing operations demand high-speed, 
economical production of precision parts, a switch to 
P&J Automatics can help reduce machining time and 
costs ... and may also make it possible to streamline a 
whole series of related operations. Act today. Let us 
send the P&J Representative in your area to analyze 
your requirements and recommend a production plan 
to meet your needs. Write direct to Potter & Johnston 
Company, Pawtucket, Rhode Island. 
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DoALL Band Mill for Fast Straight-Line Metal Parting 


The DoALL Co., Des Plaines, 
Ill., has brought out a Model 26-5 
band mill designed for fast 
straight-line metal parting. This 
machine will rip heavy plate, 
shank or reface forging dies, trim 
heavy castings or slab massive 
billets at exceptionally high 
speed. The economies effected by 
this band machining are due 
largely to the fact that the cutting 
blade reduces only a thin slice 
of material to chips. This results 
in rapid cutting as well as low 
power consumption. Also, most of 
the waste material is removed in 
slabs or pieces that have high 
salvage value as compared with 
chips. This alone can make sub- 
stantial savings. 

The band mill has a capacity 
for cutting material 24 by 26 
inches and a variable band speed 
of 50 to 5000 feet per minute. 
The fluid-driven ball screw feed 
and all operating elements have 
been balanced and integrated to 
give unusual smoothness and ef- 
ficiency. The simple and _posi- 
tive operating controls (a panel 


Do All id 


of push-buttons and __ selector 
switches) are incorporated in an 
adjustable pendant. Through 
these electrical controls, solenoid 
valves are actuated to control 
variable table feed and _ rapid 
table traverse. A meter in the 
pendant control station indicates 
band speed in feet per minute or 
table feed in inches per minute. 

The work-table is fed by a 
hardened and ground lead-screw 
powered by a hydraulic motor. 
This sensitive variable feed pro- 
vides steady, positive feeding 
rates as low as 0.030 inch per 
minute for heavy work or tough 
alloy metals. Hydraulic cylinders 
are utilized for rapid traverse and 
for feeding free cutting materials 
up to 8 feet per minute. 

The Model 26-5 band mill is 
basically a heavy-duty machine, 
but occasionally greater capacity 
is required. For this reason it can 
also be made available with addi- 
tional work height, table-load ca- 
pacity, and stroke as required. 
Circle Item 129 on postcard, page 199 
(This section continued on page 214) 


Band mill designed for fast metal parting announced by the DoAll Co. 
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OTHER P&W NUMERICALLY 
CONTROLLED MACHINE TOOLS 


. include the Electrolimit Jig 
Borer and the Vertical Precision 
Hole Grinder. 
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NO MISTAKES with NUMERICAL CONTROL 


... and Machine Time Cut 46%! 


These were the results when a Pratt & Whitney 
Numerically Controlled Rotary Table was put to 
work by Lycoming Division of AVCO Manufac- 
turing Corporation. This job involves milling 236 
slots accurately located on three rings within jet 
engine cases. Directed by a punched tape, the new 
table automatically indexes the work for each cut. 
Indexing is accurate to 5 seconds of arc. In addi- 
tion, the table’s numerical control system governs 
the milling feed motions . . . putting the entire op- 
eration on an automatic cycle. 


Replacing a hand-indexing rotary table, the P&W 
Numerically Controlled Rotary Table has cut 
machining time 46%! Equally important, P&W 


Numerical Control eliminates operator error in 
locating the 236 slots . . . which would turn a 
nearly completed workpiece into scrap. 


Lycoming’s experience is no isolated example. 
Applied to P&W Rotary Tables, Jig Borers and 
other machines, Pratt & Whitney Numerical 
Control is producing equally spectacular time- 
and-money savings in many other plants. It may 
well offer opportunities for greater profits in your 
plant. 


Write now for complete information. Pratt & 
Whitney Company, Incorporated, 12 Charter 
Oak Boulevard, West Hartford, Connecticut. 


Wan 
S 
JIG BORERS ... ROTARY TABLES ... KELLER MACHINES .. . LATHES... VERTICAL SHAPERS . . . CUTTER AND RADIUS GRINDERS 


PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 


MACHINE TOOLS 


GAGES + CUTTING TOOLS 


Cincinnati Giant Size 
Press Brakes and 
Special-Purpose Shaper 


One of the largest two-housing, 
mechanical-drive press brakes 
ever built is one of three new 
machines announced by the Cin- 
cinnati Shaper Co., Cincinnati, 
Ohio. This 50 Series Cincinnati 
press, shown in Fig. 1, is 30 feet 
6 inches between housings, with 
an over-all die surface of 34 fec 
It is built for use in forming and 
punching aluminum. The stroke 
is 8 inches; shut height, 23 inches; 
and throat, 14 inches. 

Four pneumatic counterbal- 
ances are provided to aid in re- 
turning the ram to the top of its 
stroke. Additional features include 
air-electric clutch control, auto- 
matic overload clutch release, 
dual ram-adjusting motors, and 
two tonnage indicators. Two- 
speed transmission permits oper- 
ation at 5 or 20 strokes per 
minute. The shipping weight is 
about 354,000 pounds. 

In Fig. 2 is shown a 24-inch 
Cincinnati rigid shaper equipped 
for machining glass molds. The 
special moldmaker’s table may be 
tilted either up or down, and it 
is easily relocated in a true hori- 
zontal position by means of a re- 
movable locking dowel. The mold- 
maker's vise jaws are made 5 
inches deep by 15 inches long to 
accommodate heavy work-pieces. 
Both horizontal and vertical power 
rapid traverse are provided to 
shorten setup time. A slot-free ram 
and extended ram bearing provide 
maximum rigidity. A 50-psi auto- 
matic lubrication system main- 
tains a pressured oil film at all 
important moving connections. 

The large new 21 Series Cincin- 
nati press brake shown in Fig. 3 
is 14 feet 6 inches between hous- 
ings, with an over-all die surface 
of 18 feet. This machine is 


Fig. 1. (Top) Giant size two-housing 
mechanical-drive press brake built by 
the Cincinnati Shaper Co. 


Fig. 2. (Center) Cincinnati rigid shaper 
equipped with special tilting table for 
machining glass molds. 


Fig. 3. (Bottom) Cincinnati press brake 


equipped with eight 14-inch air cush- 
ions mounted in double-plate bed. 
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equipped with eight 14-inch air 
cushions, mounted within the spe- 
cial double-plate bed. The top of 
the bed is covered with 30-inch 
wide removable bolster plates. 
The stroke is 5 inches; throat 
clearance, 16 inches; and shut 
height, 18 inches. All of these 
dimensions are special for this 
size machine. A combination 
clutch control allows choice of 
manual foot-treadle operation or 
air-electric operation by means of 
foot switches. Additional features 
include tonnage indicator, air 
counterbalances for ram, and two- 
speed transmission for operation 
at 7 or 30 strokes per minute. 
Circle Item 130 on postcard, page 199 


Pels Punch, Shear, 
Coper, and Notcher 


The Aaron Machinery Co., Inc., 
New York City, is introducing in 
this country a Pels combination 
punch, shear, coper, and notcher. 
The splitting shears will cut plates 
of any length and width right 
through the middle. Top and bot- 
tom blades are interchangeable 
and provide four cutting edges. 

The notcher handles plates, 
flats, angles, and tees, as well as 
flanges of joints and channels. It 


is normally provided with square 
notching tools and can be had 
with V-notching tools is specified. 

The punch works continuously 
or intermittently and can be oper- 
ated by hand-lever or treadle. 
Joints, channels, and other sec- 
tions can be punched in the web 
close to the flange. When web- 
punching, a high die-holder with 
short punch-holder is used. The 
universal saddle is adjustable side- 
ways and longitudinally for easy 
centering of tools. 

The coper is placed at 45 de- 
grees, so that for bevel-cutting, 
angles and tees need only be 
moved horizontally. | Rounds, 
squares, angles, and tees may be 
cropped without changing blades. 

Circie Item 131 on postcard, page 199 


Clausing General-Purpose 
Lathes 


general-purpose Clausing 
5400 Series 12 3/4-inch lathe de- 
signed for fast, accurate machin- 
ing of a wide range of work has 
been announced by the Clausing 
Division, Atlas Press Co., Kalama- 
zoo, Mich. Flame-hardened_ bed- 
ways are standard equipment, 
both V-ways and flat ways being 
precision ground to close toler- 


General-purpose lathe announced by the Clausing Division, Atlas Press Co. 


Combination punch, shear, coper, 
and notcher introduced by the 
Aaron Machinery Co., Inc. 


ances. The forged steel headstock 
spindle turns on Timken “Zero 
Precision” tapered roller bearings 
and has a 1 3/8-inch bore and a 
lever type collet with hardened 
nose of 1 1/16-inch capacity. 

A quick-change mechanism pro- 
vides instant selection of fifty-four 
threads or feeds, twenty-seven 
being obtained by merely shifting 
two levers on the gear-box and an 
additional twenty-seven by shift- 
ing the position of a sliding gear. 

Any speed from 35 to 270 rpm 
and 210 to 1600 rpm is instantly 
available through variable- 
speed countershaft while the lathe 
is running. Speeds are changed 
by turning the handwheel on the 
front of the lathe cabinet. Clutch 
aftd brake, controlled by a lever 
on the lathe cabinet. permit. in- 
stant starting and stopping of 
spindle. The clutch is of the multi- 
ple-dise, dry-operating type, with 
heat-treated steel plates. Power is 
transmitted to the countershaft 
spindle through variable-speed 
cog belts, and to the lathe spindle 
through three V-belts. 

The 5400 Series lathes are also 
available with a ten-speed_ball- 
bearing countershaft that provides 
speeds between 35 and 1600 rpm. 
They are available in 12 3/4-inch 
swing over the bed, 7 5/8-inch 
swing over the cross-slide; and 
in three bed lengths, 23, 35, and 
{8 1/2 inches between centers. 
A single- or two-speed motor of 
1 to 1 1/2 hp is recommended. 

Circle Item 132 on postcard, page 199 
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Plate-bending machine developed by H. C. Lown and manufactured 
by the San Angelo Foundry & Machine Co. 


Lown Plate-Bending 
Machine 


The San Angelo Foundry & 
Machine Co., San Angelo, Tex., 
exclusive manufacturers of 
“Lown” plate-bending and _slip- 
roll forming machines, has intro- 
duced a larger model of this type 
equipment which is capable of 
handling mild steel plate up to 
5/8 inch in thickness. This ma- 
chine is built in ten models capa- 
ble of handling and bending 
sheets 4, 5, 6, 8, and 10 feet wide. 
All three rolls are power driven. 
The rear roll facilitates starting 
the leading edge of the plate and 
also serves as a driver in taking 
the sheet through the machine. 
A pneumatic lift device opens the 
drop end bearing and at the same 
time raises the top roll for quick, 
easy removal of formed work. 

The unit is powered by a 10-hp, 
three-phase, 60-cycle, 220/440- 
volt motor which operates at a 
speed of 1200 rpm. Lubrication 
is through sight-feed multiple- 
lead oilers and Alemite pressure 
fittings. A new type dial indicator 
shows the position of the rear roll 
at all times. Optional extras are 


a magnetic brake on the drive 
motor, longitudinal grooves on 
rolls, and a cone-rolling attach- 
ment. 

Circle Item 133 on postcard, page 199 


End-Measuring Rods with 
Satin-Chrome Finish 


Sets of highly accurate end- 
measuring rods for use with jig 
borers and other machine tools 
where spacings and table settings 
must be held to a high degree of 
precision are now available 
through distributors of precision 
measuring tools made by the L. S. 
Starrett Co., Athol, Mass. No. 244 
Series rods are available in 1- to 
10-inch sizes and in 12- and 15- 
inch sizes. They are also made in 
Metric sizes and may be _ pur- 
chased in standard sets or in any 
combination of sizes to suit speci- 
fic requirements. Also available 
are two micrometer heads, each 
of 4- to 5-inch range, graduated 
to read in 0.0001 inch (or hun- 
dredths of a millimeter). 

The micrometer heads are 
identical except that one has a 
red ring and the other a_ black 


Starrett satin-chrome finish precision end-measuring rods 
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Lift-O-Matic tool-holder announced by General Electric Co. 


ring for ready identification when 
both are in use. Both have no- 
glare satin-chrome finish for easy 
reading and corrosion resistance; 
hardened screws ground from the 
solid and stabilized; quick-read- 
ing figures with every thousandth 
numbered; and precision ground 
and lapped contacts and lock-nut. 
The end-measuring rods are 
made of tool steel with satin- 
chrome finish and __ precision 
ground and lapped contact faces. 
Each rod has several concentric 
collars 5/8 inch in diameter 
which are ground concentric, 
parallel, and square with the con- 
tact faces. 
Circle Item 134 on postcard, page 19¥ 


Carboloy Tool-Holders 


A new line of Carboloy tool- 
holders featuring a one-piece 
chipbreaker-clamp that functions 
automatically has been brought 
out by the Metallurgical Prod- 
ucts Department of the General 
Electric Co., Detroit, Mich. The 
new tool-holders, aptly called 
Lift-O-Matic, also include a 
clamp screw accessible from top 
or bottom and a clamp color cod- 
ing system for quick identifica- 
tion. Other innovations include: a 


unique carbide-surfaced chip- 
breaker that eliminates braze 
failure; a high-strength _heat- 


treated shank; a solid-carbide in- 
sert seat; and a design that pro- 
vides for a smooth chip flow. 

To satisfy a wide range of op- 
erating conditions, standard 
clamps come chipbreaker 


widths for light cuts, medium 
cuts, and heavy cuts. Each clamp 
is color-coded—yellow for light 
cuts, silver for medium cuts 
red for heavy cuts. 

Circle Item 135 on postcard, page 199 
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JOE iS DETERMINED TO SEE 
EVERY STEP OF THAT 
PRECISION CUTTING JOB, 


WE'D SAVE MONEY BY 
GETTING HIM SOME 
TRANSPARENT SUNICUT. 


For precision cutting... 


TRANSPARENT SUNICUT OILS ASSURE 


YOU GOOD VISIBILITY, PEAK PRODUCTION 


Transparent Sunicut® oils, including heavy-duty and 
dual-purpose oils, are available in many grades to suit 
your specific needs. They give outstanding results...espe- 
cially where precision cutting is required. 


Their transparency takes the “blinders” from work 
that needs close watching, permitting close product con- 
trol, faster production, lower unit cost. Machine operators 
like Sunicut’s “cleanliness.” Most important, transparent 
Sunicut oils assure you of good finishes. 


For full information about Sunicut cutting oils, call 


o ; your Sun representative, or write to SUN OIL COMPANY, 
Transparent Sunicut oils assure excellent finish 


9 
in critical operations at close tolerances. Good Philadelphia 3, Pa., Dept. M-2. 
visibility speeds production. 


INDUSTRIAL PRODUCTS DEPARTMENT 


Philadelphia 3, Pa. 
in Canada: Sun Oil Company Limited, Toronto and Montreal 


©Sun Oil Company 


For more information fill in page number on Inquiry Card, on page 199 
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An improved Boyer “Universal 
Cost Cutter” multiple-spindle 
fluting, splining, and milling unit 
for use on an ordinary drill press 
has been brought out by Earle G. 
Boyer, Philadelphia, Pa. This 
unique tool will cut either straight 
or spiral flutes or splines to com- 
mercial close tolerances. Once the 
tool is set for a production run on 
any type of work within its par- 
ticular scope or capacity there is 
practically no spoilage of parts. 

These tools can be mounted 
either as a single unit or in series 
of two, four, or six units on a 
multiple-spindle drill press or tur- 
ret lathe, as they will operate 
equally well and efficiently from 
either a vertical or horizontal 
mounting. By substituting an off- 
center cutter holder in place of 
the straight line conventional type 
shown in Fig. 1, all types and 
sizes of two-, three-, four-, and 
six-spiral fluted end-mills, coun- 
terbores, spot-facers, and reamers 
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Universal Cost-Cutter Multiple-Spindle 
Fluting, Splining, and Milling Unit 


Fig. 1. “Universal Cost-Cutter” multiple-spindle unit 
brought out by Earle G. Boyer 


can be handled and successfully 
machined by this tool on a pro- 
duction basis. The radial arrange- 
ment of the cutters in a six-spindle 
unit is shown in Fig. 2. 

All internal operating parts are 
interchangeable, Timken bearing 
equipped, and operated in an air- 
tight casing filled with lubricant. 
The cutter holders are demount- 
able, and cutters can easily be 
changed. The latest model has a 
three-jaw universal steadyrest in- 
corporated in the design on the 
front of the cutter housing or cas- 
ing to assure proper alignment 
and support to long work-pieces 
and to further assure accuracy in 
the splining or fluting of parts 
being fed into the tool. The units 


Fig. 2. Diagram showing arrangement 
of cutters in unit shown in Fig. 1 


can be furnished in a wide range 
of sizes and types to handle work 
from 1/2 inch to 5 inches in diam- 
eter. 

Circle Item 136 on postcard, page 199 


Birdsboro Plastics-Molding Press 


The Birdsboro Steel Foundry & 
Machine Co., Birdsboro, Pa., has 
designed and built a self-con- 
tained oil-hydraulic molding press 


Plastics-molding press brought out by the Birdsboro 
Steel Foundry & Machine Co. 


capable of operating with curing 
cycle periods of up to forty-five 
minutes. This 1650-ton press is to 
be used by the Medium Voltage 
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Switchgear Department of the 
General Electric Co., Philadel- 
phia, Pa., for molding special 
electrical equipment products. 
This four-column vertical press 
has a 34-inch stroke and can mold 
a wide range of raw materials, 
including plastics, rubber, cer- 
amics, and allied products. The 
platen area is 62 by 62 inches, 
with a daylight dimension of 4 


feet 8 inches. The over-all height 
above the floor is 19 feet. 
Variable control of pressing 
speed assures uniform density of 
the finished product. Tonnage can 
be lowered from the maximum 
1650 tons directly from the con- 
trol panel. Pressing and curing 
cycles are completely automatic 
or can be push-button-controlled. 
Circle Item 137 on postcard, page 199 


Ex-Cell-O Reciprocating Tool Grinders 


Two new models have been 
added to the line of off-hand tool 
grinders manufactured by the Ex- 
Cell-O Corporation, Detroit, 
Mich. Both models are of the 
double-end, reciprocating type, 
Style 142, Fig. 1, being designed 
for conventional grinding with 
vitriied or diamond wheels, 
while Style 264 is equipped with 
metal-bonded diamond wheels 
for electrolytic grinding. 

Designed to perform two jobs 
in one—conventional grinding at 
one end and chip-breaker grind- 
ing at the other, the new grinder 
offers many features. It has ad- 


Fig. 1. General view of new Ex-Cell-O reciprocating 


justable, power-controlled recip- 
rocation of the grinding wheels, 
which only requires the operator 
to hold the tool at the pre-set 
angle. A vertically adjusted table, 
mounted beneath the reciprocat- 
ing chip-breaker wheel, Fig. 2, 
accommodates an adjustable tool- 
block fixture which holds the tool 
in place while grinding the chip- 
breaker groove. 

Other features of the new 
grinder include variable stroke 
of 0 to 1 1/2 inches and variable 
reciprocation of 0 to 220 strokes 
per minute. 

Circle Item 138 on postcard, page 199 


Hydra-Lock “Arbor on Arbor" work- 
holding device manufactured by the 
A & C Engineering Co. 


Expanding Arbors 


An “Arbor on Arbor” work- 
holding device is the latest addi- 
tion to the “Hydra-Lock” line of 
expanding chucks, arbors, and 
gages manufactured by the A & C 
Engineering Co., Warren, Mich. 
The Hydra-Lock arbor is a pat- 
ented, hydraulically expanded 
precision device for internal or 
external chucking of parts or tools 
for all types of machining, grind- 
ing, and inspection operations. 


Fig. 2. Ex-Cell-O vertically adjustabie table for 


tool-grinding machine chip-breaker grinding 
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These work-holding devices are 
expanded by a self-contained hy- 
draulic system, which provides an 


equalized, accurate centering 
force. 
The “Arbor on Arbor” illus- 


trated, like all Hydra-Lock tools, 
has no external moving parts to 
get jammed with chips or grind- 
ing dust. The self-contained hy- 
draulic system affords equal and 
uniform expansion on every por- 
tion of the gripping surface. This 
device consists of a base expand- 
ing arbor, on which sleeves or 
wheels of any size can be used. 
The same expansion is obtained 
on the outside diameter of the 
wheel as on the base arbor. In 
many instances, only one base 
arbor is required for a variety of 
holding applications. 

The built-in hydraulic pressure 
system is actuated by either air 
or hydraulic pressure for high- 
speed operations. However, for 
low-speed operations or high- 
precision inspection, the arbor is 
actuated manually. The hydraulic 
pressure builds up a force to a 
maximum of 10,000 psi, which 
stretches the steel sleeve uni- 
formly outward with controlled 
accuracy. Using a solid sleeve, the 


Thriftmaster Universal-Joint Drill Heads 


expansion is up to 0.003 inch per 
inch of arbor diameter, while 
with a split type sleeve, the ex- 
pansion is 0.010 inch per inch of 
arbor diameter. 

Hydro-Lock arbors can be 
made to hold several parts of 
varying inside diameters at the 
same time, and provide a cen- 
tered, accurate fit, quickly and 
easily. The tremendous vise-like 
grip permits taking heavy cuts. 
Circle Item 139 on postcard, page 199 


Suspension Balancers 


for Portable Tools 


One of two low-priced, stream- 
lined suspension balancers featur- 
ing automatic no-drop safety 
brake for the safe, convenient 
handling of air and electric tools, 
inspection gages, welding and 
other equipment up to 10 pounds 
in weight, introduced by the Thor 
Power Tool Co., Chicago, Ill. The 
new balancers are designated the 
Thor Model 5LB6 for suspending 
loads up to 5 pounds in weight 
and the Model 10LB6 for equip- 
ment weighing from 1 to 10 
pounds. The Thor built-in brake 
on both models prevents loads 


from dropping under any circum- 
stances. In addition, both new 
balancers have full swivel upper 
hook for easier handling and 
longer life, with an auxiliary sus- 
pension provision for double 
safety. The spring-reel cable de- 
vices hold equipment at operating 
levels and provide for automatic 
retraction to any handle level be- 
tween operations. 


Circle Item 140 on postcard, page 199 


Vickers Directional Valves 


Universal-joint type drill head built in standard sizes 
with up to 12 spindles by the Thriftmaster Products 
Corporation, Lancaster, Pa. Full ball-bearing con- 
struction is standard on this model, but for close 
center-distance work, bronze-bearing mounted spin- 
dles can be supplied. Both styles are interchange- 
able to give flexibility in drilling to patterns. Any 
Thriftmaster universal-joint type drill head may be 
furnished with a full ball-bearing gear housing and 
bronze-bearing spindles to meet close center-dis- 


tance drilling. Circle Item 141 on postcard, page 199 


Two- and four-way directional control valves made 
by Vickers, Inc., Detroit, Mich., now available with 
oil-immersed solenoids that are said to have excep- 
tionally long solenoid service life. The solenoid has 
a plug-in type connector for quick and easy installa- 
tion. The valves are available in spring-centered, 
spring-offset, and no-spring models. Seven spool 
types meet all circuit needs. These valves were de- 
signed for heavy-duty, continuous, rapid-cycling op- 


eration at pressures up to 3000 pounds per square 


inch. Circle Item 142 on postcard, page 199 
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C- FRAME PRESS — 


purpose st 
forcing, forming. Fast, flexible. 


= for general 


owitt 


hydraulic press equipment ff 


to meet Yow 
requirements... 
exactly 


TRAVELING HEAD STRAIGHT- 
ENING PRESS — custom-built to 


meet special requirements, Whether you’re seeking improved 
and more economical press 
ad performance for your present Drawing and Forming 


metalworking production, or there’s 

a development planning job to be done, 

you can count on Elmes to provide 

the right press for the job. Elmes builds 

a complete line of standard hydraulic presses 
for a broad range of metalworking operations— 
for drawing and forming, coining, forging, 


pd hobbing, bending, straightening, forcing, powder 
cialized type of production. metal compacting, etc. 
e One of these standard Elmes® designs, “‘as is’’ or with 


simple modifications, may fit your needs exactly. Or, your 
requirements may be so special as to call for development 

of a “‘custom-built”” press—a type of press designing and building 
which has long been an important part of Elmes service to industry. 


Whatever your “pressing problem”, it will pay you to call in Elmes. 

It just makes sense to take advantage of engineering knowledge, skill, 
and foresight backed by more than 60 years of leadership in specialized 
hydraulic service. 


HOBBING PRESS — a powerful See your Elmes distributor, or write us direct. Recommendations 


tool for sinki hardened hob: 
CMM and cost estimates will be supplied promptly. 


@ Also a complete line of COMPRESSION and TRANSFER 
PRESSES for PLASTICS and RUBBER MOLDING 


BULLDOZER—for heavy bending 
and forming. Optional choice 
of bed size, stroke, and speed. 


American Steel Foundries 


ENGINEERING DIVISION 


1162 Tennessee Avenue, Cincinnati 29, Ohio 
METAL-WORKING PRESSES + PLASTICS MOLDING PRESSES - 


PUMPS + ACCUMULATOR 
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Disston Electric Hand Saw 


Electric hand saw introduced in 
the power-tool field by the Henry 
Disston Division, H. K. Porter Co., 
Inc., Philadelphia, Pa. This 5 1/4- 
pound tool of advanced sabre- 
saw design is known as the Diss- 


ton D-23. It is designed to cut 
metal, plastic, and wood. The Or- 
bite Action which cuts into the 
material on the up stroke and 
backs away from it on the down 
stroke is said to greatly increase 
cutting speed and assure a cleaner 
cutting edge. Three ball bearings 
and nine needle bearings are in- 
corporated in this reciprocating 
type saw. Bevels, scrolls, miters, 
or circles can be cut. 

Circle Item 143 on postcard, page 199 


Reed Thread-Rolling 
Attachment 


A thread-rolling attachment for 
use on the smaller size automatic 
screw machines announced by the 
Reed Rolled Thread Die Co., 
Worcester, Mass. This Model B 8 
thread-rolling attachment was de- 
veloped with the cooperation of 
automatic screw machine manu- 
facturers for use on the recently 
introduced 7/16-inch Model RA- 


6 Acme-Gridley, the 9/16-inch 
Model TK Cone and similar size 
automatics, where the larger size 
Reed Series B attachments are not 
applicable. The B 8 Model pro- 
vides diameter capacities from 0 
to 1/2 inch and incorporates the 
same design features as all other 
Reed Series B thread-rolling at- 
tachments. There are now five 
standard stock sizes for use on 
more than 100 different single- 
and multiple-spindle screw ma- 
chines. Adapters are available for 
more than 300 cross-slide applica- 
tions. Complete diameter capac- 
ities range from 0 to 2 1/4 inches. 
Approximately 185 common screw 
threads may be rolled. Straight 
and taper pipe threads that may 
be rolled total 18, including Dry- 
seal (NPTF). 

Circle Item 144 on postcard, page 199 


Moore Control Cabinet 


Moore §51 control cabinet 
brought out by Moore Products 
Co., Philadelphia, Pa., primarily 
to provide feedback control to a 
centerless grinder and to actuate 
and program a segregator. Al- 
though originally intended strictly 
as a size-control element for thru- 
feed centerless grinders, the con- 
trol cabinet has proved quite ver- 
satile and has been applied to a 
wide variety of gaging and ma- 
chine-control problems including 
infeed grinder control in which 
the shoes of a “Microcentric” 
grinder were used as gaging ref- 
erence surfaces and a Moore “J- 
Matic” capsule served as a gaging 
pickup with a standard 871 Cab- 
inet connected to the four J- 
Matic switches serving to control 
cycle start, fast feed, slow feed, 
and final size. 

Circle Item 145 on postcard, page 199 
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Cleveland Hy-Spiral 
End-Mills 


Two-flute Hy-Spiral end-mill an- 
nounced by the Cleveland Twist 
Drill Co., Cleveland, Ohio. This 
tool is designed to provide the 
proper shear-cutting action that 
is necessary for fine finishes and 
long tool life when milling non- 
ferrous materials. Available in 
regular, long, and extra long 
types, these high-speed end-mills 
were developed primarily for 
tracer-milling aircraft forgings. 
The regular and long types of Hy- 
Spiral end-mills are made in sizes 
from 1/4 inch to 2 inches in diam- 
eter. The extra long type is made 
in sizes from 1/4 inch to 1 1/2 
inches in diameter. 

Circle Item 146 on postcard, page 199 


Right-Angle Drive 
Motor Units 


Right-angle drive, Type “RS” 
motor unit of line made by the 
D. O. James Gear Mfg. Co., Chi- 
cago, IIl., in thirteen sizes ranging 
from 1/3 to 30 hp with output 
speeds from 11.5 to 310 rpm. In- 
line drive, Type “MS” units are 
also being made, in thirty-seven 
sizes ranging from | to 75 hp with 
output speeds of from 1.5 to 190 
rpm. Each type can be powered 
by standard foot-mounted NEMA 
motors of any make or type. The 
units may be purchased with suit- 
able motor or the purchaser's mo- 
tor may be used. These units are 
completely accessible the 


motors and couplings can be easily 
changed. 
Circle Item 147 on postcard, page 199 
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One of several fixture arrangements used for machining valve parts. 


Fast and Fliexible 


SHORT RUN COST SAVER... 


This Ex-Cell-O 17-A Precision Boring Machine rough 
bores, plunge faces, finish bores and chamfers a wide 
range of assorted cast-iron valve bodies and bases. 
Production schedules require relatively short runs of 
each size, so the tooling shown here has set blocks 
to accommodate the various parts. 


Designed for medium and large size workpieces, the 
double-end 17-A Precision Boring Machine can handle 
identical operations at either end; rough at one end, 
finish at the other; or perform an entirely different 
operation at each end. So you can see the cost-saving 
versatility of this two-in-one machine. 


Perhaps slow changeovers are inflating your produc- 
tion costs. If so, why not call your Ex-Cell-O Repre- 
sentative or contact Ex-Cell-O in Detroit. 


Here are a few sizes of the valve bodies and bases 
processed on the Style 17-A Machine. . 


White lines represent cuts made on a typical part. 


CORPORATION 
DETROIT 32, MICHIGAN 


EX-CELL-O FOR PRECISION 


MANUFACTURERS OF PRECISION MACHINE TOOLS + GRINDING AND BORING 
SPINDLES « CUTTING TOOLS * RAILROAD PINS AND BUSHINGS« DRILL JIG BUSHINGS 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS ¢ DAIRY EQUIPMENT 


57-22 


~ 2 


\ tty - 


By E. S. Salichs 


BETWEEN GRINDS 


It’s Russian to Us 


Excerpt: “In the City of Washing- 
ton are more than 100,000 docu- 
ments in Russian. Included: the cov- 
erage of a wide spectrum of current 
scientific and _ technical interest. 
Here we have the reports of Russian 
learned societies and the published 
works of Russian scholars. . . . But 
we can't use them. They haven't 
been translated. There are no funds 
to do it. Evidently it was felt, “There 
wouldn't be much to interest us... .’ 
No?” 


Aqua-Cutting 


By cutting asparagus to uniform 
length at the same time that it is 
being washed, one step was elimi- 
nated in a packing operation at a 
California plant. To do so, however, 
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a Rockwell-Delta band saw was in- 
stalled upside down so that water 
would not run into the motor. The 
saw, we are happy to report, re- 
quires no attendant. 


Steam Gets in 
Their Eyes 


There are now more than 6000 
live steamers in the United States 
(according to trade organ Magic 
Circle)—builders of model railroads 
who have turned to live steam for 
their locomotives in preference to 
electricity. By the time the miniature 
engine is in running order, the 
builder is a qualified machinist and 
steam engineer, and in all probability 
a member of the Brotherhood of 
Live Steamers. He has spent up to 
3500 hours of labor on it, but the 
amount of money he has put into it 


is, for the most part, kept secret 
from the better half, anyway. 


This Will Kiln You 


Liking quips that are a play on 
words, we repeat the one about the 
chap talking to a friend and refer- 
ring to his neighbor as being psycho- 
ceramic. “You mean psychosomatic, 
don’t you?” “No,” he replied to the 
friend. “I mean psychoceramic—you 
know, a crackpot.” 


The Hole Story 


According to Industrial Research 
Newsletter, 360,000 holes per square 
inch can be made in material called 
“Fotoform” glass, currently under 
development at the Corning Glass 
Works for use in the electronics field. 
No matter how you look at it, you're 
buying more holes than material. 


WHAT A DISH—In the dish, we mean, are 
thousands of carats of man-made industrial 
diamonds produced by the Metallurgical Prod- 
ucts Department of General Electric Co. They 
will go into grinding wheels which will be 
used to sharpen carbide cutting tools for the 
machining of parts for aircraft, guns, shells, 
tanks, and automobiles. Tests have proved 
that these diamonds compare in every way 
with those made by nature—but don't try to 
convince your best girl of that. She still wants 
to hear her friends say “What a rock” and 
metallurgically mean it! 
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with the NEW model B 


CLEVELAND 


On jobs that require turning and forming multiple diame- 
ters, shoulders and tapers, you can count on your Model B 
Cleveland Single Spindle Automatics to give you lowest 
machining costs. One end working tool can be mounted on 
the milling slide and, by adding hopper magazine, second 
operation work, such as threading other ends of studs, can 
be performed. In many cases, parts which otherwise would 
require multi-machine processing can be made complete 
on the highly versatile Cleveland. 


The NEW Model B’s are faster, too . . . with many design 
improvements and new features that give you new per- 
formance potential. They are fast-cycling, quick and easy 
to set up, fully automatic . . . ideally suited for both short 
and long run jobs. 


Write for new bulletin, 
or call in the Cleveland 
Sales Engineer in your area. 


Use YOUR New Model 8 © 

for fast, economical production of 
armature shafts ¢ arbors « pins ¢« studs 
transmission shafts nipples axles 


and countless other similar parts — whether 
you need 50 pieces (sometimes even fewer), 
or thousands. 


_ Here are some of the new features of this 
versatile and practical single spindle automatic: 


Increased Spindle Speeds (up to 2017 on 
the 154” machine) ¢ Separate Feed Motor 
¢ Independent Front and Rear Cross Slides 
e Quick-set Stock Feed e Quick Change 
Collet and Feedshell Pads e Gusher Cool- 


ant Pump ¢ Automatic Lubrication é New Model B Clevelands are built in 154” and 214” 
EXTRA Accessories Include Cross Slide % capacities; also available to handle 18” work lengths. 


Turning Attachment, Hopper Magazine, aR: es 
Independent Cut-off Attachment, Auto- 
matic Bar Loader. 7 


THE CLEVELAND AUTOMATIC MACHINE COMPANY |e 


SALES OFFICES: CHICAG 
CLEVELAND + DETRO 
HARTFORD S. ORANG! 


Manufacturers of a Complete Line of Single Spindle A | 


For more information fill in page number on Inquiry Card, on page 199 
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NEW STARRETT VERNIER DEPTH GAGES 
with longer blades for extra range, wider utility 


These indispensable measuring tools combine traditional 
Starrett precision workmanship with extra convenience 
features. New, longer blades with full 6 or 12-inch capacity 
greatly extend the utility of Starrett No. 448 Vernier Depth 
Gages in toolroom and inspection work — permit handling 
a wider range of measurements with one tool. 


Always preferred by skilled craftsmen for their quick error- 
proof accuracy, easy setting and reading, perfect balance and 
lifetime precision, Starrett Vernier Gages are also available 
in all other types — height, depth, caliper, gear tooth caliper 
and bevel protractor. 


STARRE" 
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SION MAKES GooD PRODUCTS 


Your nearby Industrial Supply Distributor has them.Call 
him for quality products, dependable service. Or write for 
the big new Starrett Catalog which illustrates the complete 
line. Address Dept. D, The L. S. Starrett Company, Athol, 
Massachusetts, U. S. A. 


iS imc | 
PRECISION TOOLS 
World’s Greatest Toolmakers 


For more information fill in page number on Inquiry Card, on page 199 


/ 
PRECISION TOOLS DIAL INDICATORS STEEL TAPES GROUND FLAT STOCK « HACKSAWS + HOLESAWS « BAND SAWS « BAND KNIVES 


MACHINERY'S DATA SHEET 


TAP DRILL SIZES 


Probable Percentage of Full Thread Produced 
in Tapped Hole Using Stock Sizes of Drill 


: 


DOR MAA IK 


7 
6 
5 
4 
3 

2 
F 
G 


No 
Test Results 
Available 


Reaming 
Recommended 


| 


| 
| 


1%-12 | 11% 
127% 
| 

O NOTE—This table is a continuation of Data Sheet published in December, 1957, Macuinxay 


“Standards and Dimensions for Taps and Dies” with permission of the publisher, Tap and Die 
Division, Metal Cutting Tool Institute, 405 Lexington Ave., New York 17, N. Y. 
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| 
Decimal | B | Probable | Probable Decimal Probable | Probable | 
{ Tap = Equiv. & | Oversize Hole = Equiv. Oversize Hole i t, 
| of S| (Mean) Size of ‘S| (Mean) Size 
Tap Drill sg Tap Drill IS S 
12-24 1719 | 82 | .0035 | .1754| 75] | %18 | % | .500 | 87 | .0048/ .5048 | 80 
.1730 | 79 | .0035 | .1765 | 73 334, | 5156 | 65 | 0048 .5204 | 58 
1770 | 72 | .0035 | .1805 | 66] | %-11 | %%@ | .5813 | 79 | .0049| .5362 | 75 
! .1800 | 67 | .0035 | .1835 | 60 33g, | .5469 | 66 | .0049| 5518 | 62 : 
! 1820 | 63 | .0035 | .1855 | 56] | %-18 | % | .5625 | 87| .0049| .5674 | 80 
; 7 12-28 1770 | 84 | .0035 | .1805 | 77 3%, | .5781 | 65 | .0049 | .5831 | 58 5 
1800 | 78 | 0035 | .1835 | 70} | 34-10 | 4% | .6406 | 84 | .0050 | .6456 | 80 : 
| .1820 | 73 | .0035 | .1855 | 66 14 | .6563 | 72 | .0050| .6613 | 68 
| | 67 | .0035 | .1885 | 59] | 34-16 | | .6875| 77 | .0050| .6925 | 71 : 
| | 1875 | 61 | .0035 | .1910 | 54] | %-9 4% | .7656 | 76 | .0052 | .7708 | 72 oy 
Y-20 .1960 | 83 | .0038 | .1998 | 77 %% | .7812| 65 | .0052| .7864 | 61 
1990 | 79 | .0038 | .2028 | 73} | %-14 | 5%, | .7969 | g4| .0052| .8021 | 79 
| .2010 | 75 | .0038 | .2048 | 70 13% | .8125 | 67 | .0052| .8177 | 62 ‘ 
| .2031 | 72 | .0038 | .2069 | 66} | 17-8 | .8594 | 87 | .0059 | .8653 | 83 
! .2040 | 71 | .0038 | .2078 | 65 '% | 875 | 77| .0059| .8809 | 73 » 
.2055 | 69 | .0038 | .2093 | 63 51g, | .8906 | 67 | .0059 | .8965 | 64 
-2090 | 63 | .0038 .2128 | 57 | .9063 | 58 | .0059 | .9122 | 54 
| 14-28 .2130 | 80 | .0038 | .2168 | 72| | 17-12 | %% | .9063 | 87 | .0060| .9123 | 81 
.2188 | 67 | .0038 | .2226 | 59 8% | .9219 | 72 | .0060 | .9279 | 67 : 
| O .2210 | 63 | .0038 | .2248 | 55 14 | .9375 | 58 | .0060| .9435 | 52 
i 56-18 .2570 | 77 | .0038 | .2608 | 72] | 17-14 | 5% | .9219 | 84 | .0060| .9279 | 78 
.2610 | 71 | .0041 | .2651 | 66 15% | .9375 | 67 | .0060| .9435 | 61 . 
.2656 | 65 | .0041 | .2697 | 59] | 1%-7 | %% | .9688/ 84] .0062) .9750 | 81 
| .2660 | 64 | .0041 | .2701 | 59 6%, | .9844 | 76 | .0067| .9911 | 72 ; 
| 546-24 .2660 | 86 | .0041 | .2701 | 78 1” | 1.000 | 67 | .0070 | 1.007 | 64 ; 
.2720 | 75 | .0041 | .2761 | 67 1% | 1.0156 | 59 | .0070 | 1.0226 | 55 ; 
2770 | 66 | .0041 | .2811 | 58] | 1%-12 | 1% | 1.0813 | 87 | .0071 | 1.0384 | 80 ar 
34-16 3125 | 77 | .0044 | .3169 | 72 13g, | 1.0469 | 72 | .0072 | 1.0541 | 66 4 
3160 | 73 | .0044 | .3204 | 68] | 1%-7 | 13% | 1.0938 | 84 
! 323 | 64| .0044| .3274 | 59 1%, | 1.1094 | 76 : 
34-24 | 2 .3281 | 87 | .0044 | .3325 | 79 1% | 1.125 | 67 2 
3320 | 79 | 0044 | .3364 | 71] | 114-12 | | 1.1563 | 87 
8390 | 67 | .0044 | .3434 | 58 14, | 1.1719 | 72 
16-14 3580 | 86 | 0046 | .3626 | 81] | 134-6 | 18% | 1.1875 | 87 
3594 | 84 | .0046 | | 79 1!3¢, | 1.2081 | 79 
| 75 | .0046 | .3726 | 70 | | 72 2 
| .3750 | 67 | .0046/| 3796 | 62 115¢, | 1.2344 | 65 
V | .3770 | 65 | .0046 | .3816 | 60 | | 134-12 | 1% | 1.2813 | 87 P| 
4-20 | W | .3860 | 79 | .0046 | .3906 | 72 | 11% | 1.2969 | 72 | ' 
| | .3906 | 72 | .0046 | .3952 | 65] | 114-6 | 15% | 1.3125 | 87 | 
.3970 | 62 | 0046 | .4016 | 55 121g, | 1.3281 | 79 | 
| | 4219 | 78 | .0047 | .4266 | 73 1g | 1.3438 | 72 | 
| 4375 | 63 | | 4499 | 234 594 | 
! 
! 
! 
i 
' 
! 
1 
1 
! 


MACHINERY'’S DATA SHEET 


Constants for Finding 
Pitch Diameter and Minor Diameter 
of Screw Threads 


To find the basic pitch diameter or basic minor diameter of any 


screw thread, subtract the constant for the number of threads per 


inch from the basic major diameter. 


Constants for Fin 


Basic Pitch beeen 


Constants for Finding 
Basic Minor Diameter 


Whitworth 
Thread 


Theoretical 


Whitworth 
Thread 


"21651 


-00800 
-00889 
-01000 
-01067 
.01144 
-01281 
-01334 
-01455 
-01601 
-01779 
-02001 
.02134 
.02287 
-02372 
-02463 
.02668 
.02911 
.03202 
-03557 
-04002 
-04574 
-04926 
-05336 
-05568 
.05821 
-06403 
.07115 


-01601 
.01786 
-02001 
.02134 


-89404 
-42689 


°57733 
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Extracted from “Standards and Dimensions for Taps and Dies” with permission of the publisher, 
Tap and Die Division, Metal Cutting Tool Institute, 405 Lexington Ave., New York 17, N. Y. 


Natio Natio 
4 | | |e | | 
80 -00812 -01083 .01624 -02165 
72 -00902 -01203 -01804 -02406 
64 -01015 -01353 .02030 .02706 
60 -01083 -01443 -02165 -02887 
56 -01160 -01546 -02320 .02286 -03093 
50 -01299 .01732 -02598 .02562 -03464 
48 .01353 -01804 .02706 -02668 -03608 
44 -01476 .01968 -02952 .02910 -03936 
40 -01624 -02165 -03248 -03202 -04330 
36 -01804 -02406 -03608 -03558 -04811 
32 -02030 -02706 -04059 -04002 -05413 
30 -02165 -02887 -04330 -04268 -05773 
28 .02320 -03093 -04639 -04574 -06186 
27 .02406 -03208 -04812 -04742 -06416 
26 .02498 -03331 .04996 -04926 -06662 
24 -02706 -03608 -05413 .05336 -07217 
| 22 -02952 -03936 -05905 -05821 -07873 
20 -03248 -04330 -06495 .06403 -08660 
18 -03608 -04811 .07217 .07114 -09623 
16 -04059 -05413 -08119 -08004 -10825 
14 -04639 -06186 .09279 .09147 12372 
13 -04996 -06662 -09993 | .09851 - 13323 
12 -05413 -07217 -10825 -10672 - 14434 
11% -05648 -07531 -11296 11182 - 15062 
11 -05905 -07873 -11809 -11642 15746 
10 -06495 -08660 -12990 -12806 -17321 
9 -07217 -09623 14434 14230 -19245 
8 -08119 -08004 - 10825 - 16238 - 16008 -21651 
7 -09279 -09148 -12372 -18558 - 18295 -24744 
6 -10825 -10672 14434 -21651 -21344 - 28868 
5% -11809 -11642 - 15746 -23619 - 23284 -31492 
5 -12990 -12807 -17321 -25981 -25613 -34641 
™ 4% -14434 - 14230 -19245 - 28868 - 28458 -38490 
4 -16238 -16008 -21651 -82476 -82017 -43301 
4 -2664 3 
3 -21344 - 28868 -43301 


Parts changes didn’t 


ABOVE: Automatic transmis- 
sion parts as machined to | 
new design specifications. — 


Rearrangement of 


fixture units en- 
ables this special 
machine to pro- 
duce redesigned 
automobile trans- 
mission parts. 


obsolete this special 


Easily Adapted to Altered Workpieces 


The first big parts change to come along will obsolete 
many a special machine—at a drastic cut into the 
production budget! But not so with this Ex-Cell-O 
special now operating at full tilt in an automobile 
plant in Detroit. 


Built to process regulator valve bodies for automo- 
tive transmissions, this special machine was flexible 
enough to adapt to certain changes in tooling and 
operational cycles. Right now, it’s turning out com- 
plicated parts at the rate of 120 per hour. 


Machining includes fly-cutting both flat sides of alumi- 
num part; drill and ream two pistun holes; drill three 


angular holes; drill, ream and chamfer the top holes. 
Flatness of the two sides is an important requirement. 


Ex-Cell-O specials have the extra precision you 
have come to expect of XLO products. Why not check 
with your Ex-Cell-O representative today? Or write 
Ex-Cell-O, Detroit. 
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California 


PayNE Co., La Puente, Calif., has 
announced the opening of a new 
plant facility and home office. The 
plant is reported to have more than 
500,000 square feet of manufactur- 
ing, engineering, and office space. 


Epwarp Horrart has been ap- 
pointed chief engineer at Topp Mfg. 
Co., Los Angeles, Calif., a division 
of Topp Industries, Inc., Beverly 
Hills, Calif. 


Illinois and Wisconsin 


DaNtyY MACHINE SPECIALTIES, 
Inc., Chicago, Ill., hasappointed Ma- 
CHINERY AssociaTes, INc., Wynne- 
wood, Pa., a distributor. The new 
representative will handle Danly 
products in the eastern half of Penn- 
sylvania, southern half of New Jer- 
sey, Delaware, Maryland, and the 


District of Columbia. 


JoseruH T. Ryerson & Son, INC., 
Chicago, Ill., announces the follow- 
ing appointments: Rospert T. Har- 
vEY has been named to the new post 
of national product manager with re- 
sponsibility for the marketing of alu- 
minum. His headquarters are in the 
general office of the company in Chi- 
cago. Meryt B. Draper has been 


Robert T. Harvey, aluminum manager, 
Joseph T. Ryerson & Son, Inc. 
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appointed general superintendent of 
the company’s Wallingford, Conn., 
steel service plant. 


WituiaM C. West, has been 
elected president of the West Instru- 
ment Corporation, Chicago, IIl., suc- 
ceeding his brother, RicHarp K. 
West, who died in a recent airplane 
accident. 


Link-BELt Co., Chicago, IIl., has 
opened a new district sales office in 
New Orleans, La. WARREN H. Guy 
is district manager. 


GIsHOLT MACHINE Co., Madison, 
Wis., has announced three changes 
in sales personnel: CiirForpD J. Bax- 


Robert H. Bruce, general sales 
manager, Gisholt Machine Co. 


TER is retiring from his position as 
general sales manager. Ropert H. 
Bruce has been appointed to fill his 
position. RopNey H. Stessrns will 
succeed Mr. Bruce as assistant gen- 
eral sales manager. 


ALLIs-CHALMERS Mec. Co., Mil- 
waukee, Wis., has announced the 
following appointments: W. P. BELL 
has been named manager of Indus- 
tries Group sales in the Washington, 
D. C., office. R. E. Morris has been 
appointed manager of industrial 
sales for the Industries Group in the 
same branch. 


OF THE INDUSTRY 


Michigan 


Puitie DiFatco has joined Le- 
Maire Tool & Mfg. Co., Dearborn, 
Mich. He will serve as chief engi- 


Philip DiFalco, chief engineer, 
LeMaire Machine Tool Co. 


neer. This company has also changed 
its name to LEMAIRE MACHINE TOOL 
Co. to reflect more accurately the 
present activities of the twenty-four- 
year-old business which specializes 
in the manufacture of standard and 
special drilling, tapping, and boring 
machines, as well as automatic trans- 
fer machines and _ high-production 
equipment for the automotive, im- 
plement, and aircraft industries. 


Dr. ARMAND DicriuLio and Ern- 
est F. Exuiorr, both of Detroit, 
have signed a license agreement with 
Dr. OsvALpo BALEsTRA during a re- 
cent trip to Italy. The agreement 
provides the manufacture and sale 
of a liquid-glass heating furnace on 
the North American continent. This 
rotating furnace protects and heats 
with a uniform covering of molten 
glass. As a result of the contract, a 
new company has been formed, the 
BaL-TATE FURNACE Co., Royal Oak, 
Mich. 


Roy Gouze has been appointed 
district manager of the Philadelphia 
area for Vickers, Inc., division of 
Sperry Rand, Detroit, Mich. 
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Wold CINCINNATI 


flamatic 


In production, the machine shown 

uses multiple fixtures for selective _ 
surface hardening 1000 automotive 

rocker arms per hour, 


meets your 
selective surface 
hardening needs? 


Your product components that 

require heat processing—such as selective 
surface hardening, annealing, brazing, tempering 
—can be Cincinnati-processed at a savings! 
New and versatile Cincinnati flame or induction 
heating machines can do the work you specify 
—and meet your cost-per-piece requirements- 
on high production quantities or varied, 
small-lot runs. Let a Process Machinery 
Division field engineer evaluate your needs. 
With the assistance of our extensive research 
laboratories and engineering facilities, he is 
ideally equipped to recommend the heat 
source and method that will be best 
and cheapest for you. 

For machine descriptions 

and specifications, write for 


Flamatic Bulletin M-2015; 
Inductron Bulletin M-1993. 


CINCINNATI 
inductron 


This machine induction hardens both ends 
of automotive push rods at the rate of 3600 
parts per hour. 


flamatic and inductron 


CINCINNATI 9, OHIO, U.S. A. 
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(Left) William H. Harris, Jr., executive vice-president, and William J. 
Pinkerton, administrative vice-president, Micromatic Hone Corporation. 


MicromMatic Hone CorpPorRATION, 
Detroit, Mich., has announced the 
appointment of WiLLiaAM H. Harris, 
JR., to the position of executive vice- 
president; and J. PINKER- 
TON, to administrative vice-presi- 
dent. Mr. Harris, who has been chief 
engineer at Micromatic since 1941, 
succeeds Don S. Connor, newly 
elected president and general man- 
ager. Mr. Pinkerton formerly served 
as vice-president in charge of manu- 
facturing. 


METALLURGICAL Propucts De- 
PARTMENT, General Electric Co., 
Detroit, Mich., announce appoint- 
ments in the man-made diamond sec- 
tion; K. Corpter has been 
named manager of the diamond pilot 
plant operations. James T. BLovicn 
has been appointed specialist, mar- 
ket development administration; and 
N. A. MATHEWs, manager of dia- 
mond engineering. Also, Roperr A. 
SLATER has been appointed man- 
ager of manufacturing engineering; 
ANTONI Nrepzwiepzki has been ap- 
pointed machinability engineer; and 
Dr. Ernest R. Ramirez has been 
appointed research engineer to work 
on special inorganic materials proj- 
ects now being planned. 


Corporation, De- 
troit, Mich., has announced three 
changes in the sales staff: Robert 
W. Forp has been made sales man- 
ager, Machine Tool Division; Her- 
BERT A. KNACK has been made sales 
manager, Continental Tool Works 
Division; and Rupy M. LaPierre has 


been appointed manager, bushing 
sales. 


S. Hurcuins, a 1957 
graduate engineer from the Univer- 
sity of Michigan employed by Buhr 
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Machine Tool Co., Ann _ Arbor, 
Mich., was recently honored as a co- 
winner of a $1250 award given by 
the James F. Lincoln Arc-Welding 
Foundation for the best plans for 
processing various parts used in a 
welded two-stage press. Mr. Hutch- 
ins’ name was given to four new 
scholarships of $250 each which 
were awarded to the University of 
Michigan Mechanical Engineering 
Department and the College of Ar- 
chitecture and Design. 


MicuiGAN Toot Co., Detroit, 
Mich., has appointed Russe L. 
KavANAUGH of South Bend, Ind., as 
sales and engineering representative 
in the Indiana and southwestern 
Michigan area. 


Lurkin RuLE Co., Saginaw, Mich., 
has announced approximately 30 
new and improved tools to be intro- 
duced during 1958 at the company’s 
annual sales conference. 


New England 


Norton Co., Worcester, Mass., 
announces that the Research and 
Development Department has been 
reorganized to correspond with the 
company’s divisional reorganization 
announced a year ago. Four major 
sections will now handle abrasives, 
refractories, basic exploratory re- 
search, and laboratory services. Dr. 
Lowe. H. has been ap- 
pointed associate director of research 
and development; Dr. Netw N. AULT 
has been appointed assistant director 
of research and development in 
charge of the refractory section; 
Lorinc Coes, JR. continues as assist- 
ant director of research and devel- 


opment but will now be in charge of 
the exploratory research section. 
Drs. Herspert F. G. Guy 
Ervin, Jn., and Leo P. Tarasov 
have been appointed research asso- 
ciates. Dr. NEWMAN W. THIBAULT 
continues as assistant director of re- 
search and development and will also 
be in charge of the abrasive section. 
C. HersBert Quick will continue as 
assistant to the director of research 
development and will also be in 
charge of the service section. This 
section has been divided into units. 
RayMonD M. REBERT continues as 
chief chemist in charge of the an- 
alytical unit, RicHarp E, ENGLUND 
is appointed chief in charge of the 
grinding unit, CHarLtes W. H. Bar- 
NETT is appointed chief in charge of 
the microscopic unit, and L. PETER 
Jensen has been named chief ma- 
chinist of the machine-shop unit. 
Joun W. McCue has been ap- 
pointed field engineer at the Indian- 
apolis district office and THomas S. 
GREEN, JR. has become manager of 
personnel development for the en- 
tire company. 


BeELFAB CORPORATION, Agawam, 
Mass., makers of metal bellows and 
temperature-sensing elements, 
building a plant at Daytona Beach, 
Fla. 


Pratr & Wuitney Co., INc., West 
Hartford, Conn., announces the ap- 
pointment of CLINTON E. SMITH to 
the newly created position of ad- 
ministrative sales manager for the 
company’s Machinery, Cutting Tool, 
and Gage Divisions. In a major revi- 
sion of sales territories for the Cut- 
ting Tool and Gage Divisions of the 
company, three executives have been 
named: C. will 


Clinton E, Smith, administrative sales 
manager, Cutting Tool and Gage 
Divisions, Pratt & Whitney Co., Inc. 
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Automobile steering gear ball-race 
screws in three stages of processing: 
blanks, rough-ground, and finish- 
ground. 


Ex-Cell-O Style 33 Thread Grinder 
equipped to automatically grind steer- 
gear ball-race screws. 


EX-CELL-O FOR PRECISION 


Automatically! 


These automobile steering gear ball-race screws are rough- 
ground from the solid on an Ex-Cell-O Thread Grinder. This 
operation was formerly done by thread hobbing or milling. 
The screws then go into the machine illustrated, an Ex-Cell-O 
Style 33 Thread Grinder, equipped for automation. It self- 
loads, locates, finish-grinds, and ejects steering gear screws. 
What's more, when desired, the wheel can be automatically 
dressed after completing a predetermined production. It 
increases hourly per-unit output over manually operated 
machines while actually decreasing the number of rejects. 
A double saving. 


Ex-Cell-O Precision Thread Grinders come in a wide range 
of models —some best suited for toolrooms and short runs, 
others designed for fully automatic, high volume output. 
In all, there are five models adaptable to any production 
requirement. 


Why not find out today how these Ex-Cell-O Precision 
Thread Grinders may be able to reduce your per-unit costs? 
For full information, just call your nearby Ex-Cell-O 
Representative. 
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spearhead sales of instrument gages 
and automation gaging systems in a 
territory that parallels the East and 
West Coasts. ALBERT F. MILLER, JR. 
will manage cutting tool and conven- 
tional gage sales in this same terri- 
tory. Both men will make their head- 
quarters in Hartford, Conn. ALForD 
H. Jounson, located in the com- 
pany’s Chicago office, will manage 
all gage and cutting tool sales in the 
Mid-Continent sales territory. AL- 
FRED C, Exserc has been appointed 
district manager of the Detroit office 
of the company. 


ASSOCIATED SPRING CORPORATION, 
Bristol, Conn., has announced the 
retirement of FRANZ P. ZimMERLI, 
director of research and an outstand- 
ing authority on spring metallurgy 
and automotive springs. His career 
included more than thirty years of 
service with the company. H. Perry 
SmitH has been appointed to suc- 
ceed Mr. Zimmerli as director of re- 
search. 


DovusLe A Propucts Co., Man- 
chester, Mich., has joined forces with 
Brown & SHARPE Mec. Co., Provi- 
dence, R. I., as a wholly owned sub- 
sidiary. The Double A Products Co. 
manufactures commercial hydraulic 
control valves used in the construc- 
tion of automated machine tools and 
heavy capital equipment of many 
types. Brown & Sharpe is engaged in 
the manufacture of gear, centrifugal, 
and vane pumps through its Hydrau- 
lic Products Division. No plans for 
relocation are contemplated follow- 
ing acquisition. 


Tart-Prerce Mrc. Co., Woon- 
socket, R. I., announces the follow- 
ing appointments: Dr. Erwin G. 
LoEWEN has been named technical 
director, and FRANKLIN MEYER, JR., 
assistant manager of the small tool 
and gage division. 


New York and New Jersey 


OAKITE Propucts, INc., New York 
City, has announced the establish- 
ment of two new divisions in their 
nationwide field organization. Roch- 
ester will be the headquarters of the 
new Upper New York State division, 
which will comprise the technical 
field representatives and warehous- 
ing facilities now based in Albany, 
Utica, Syracuse, Binghamton, EI- 
mira, Rochester, Buffalo, and Scran- 
ton, Pa. Water G,. SITTMANN, 
formerly Oakite’s Pittsburgh division 
manager, has been transferred to 
head the new division. Joun P. Met- 
HADO will replace Mr. Sittmann in 


Pittsburgh. The new Mid-South divi- 
sion will consist of Oakite represen- 
tatives in Cincinnati, Nashville, Lit- 
tle Rock, Knoxville, Louisville, 
Evansville, Jackson, Shreveport, 
Memphis, and New Orleans. Victor 
L. Battze.t has been appointed 
manager of the new division. He will 
make his headquarters in Louisville, 
Kentucky. 


J. Roy Gorpon, Canadian and 
American industrialist and metallur- 
gist, has been elected to the board 
of directors of Babcock & Wilcox 
Co., New York City. Mr. Gordon is 
executive vice-president, a director, 
and member of the executive com- 
mittee of the International Nickel 


J. Roy Gordon, member of board of 
directors, Babcock & Wilcox Co. 


Co. of Canada, Ltd. and executive 
vice-president and a director of In- 
ternational Nickel Co., Inc., New 
York City, where he has his office. 


O. B. Scuier, Il, has been ap- 
pointed secretary of the AMERICAN 
SociETY OF MECHANICAL  ENGI- 
NEERS, New York City. Mr. Schier, 
who was designated secretary-elect 
last June, succeeds CLARENCE E. 
Davies, who has served as secretary 
of ASME for the past twenty-three 
years. 


AMPEREX ELECTRONIC CORPORA- 
TION, Hicksville, N. Y., manufactur- 
ers of electron tubes and semicon- 
ductors for communications and in- 
dustry, has opened a Chicago Re- 
gional Office which will be headed 
by newl?’ appointed Chicago re- 
gional manager RoGER GABBEI. 


AUTOMATION GaceEs, INc., Roch- 
ester, N. Y., has moved to a new lo- 
cation at 100 Seneca Ave., in the 
same city. 
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U. S. INpusTries, INc., New York 
City has announced that I. Jon 
has been elected senior 
vice-president of the company and 
James J. Horrer was elected vice- 
president of marketing. 


NIAGARA MACHINE TOOLS 
Wokrks, Buffalo, N. Y. has announced 
the appointment of Grorce M. 
MERIWETHER, INC., Birmingham, 
Ala., as distributor in Alabama and 
Northwestern Florida. 


T. E. VELTFORT, managing direc- 
tor, Copper and Brass Research As- 
sociation, has been elected chairman 
of the Standards Council of the 
American Standards Association, 
New York City. 


Joun A. Roesiinc’s Sons Cor- 
PORATION, a subsidiary of the Colo- 
rado Fuel and Iron Corporation, 
Trenton, N. J., announces the elec- 
tion of E. Georce HARTMANN as 
vice-president of sales. Mr. Hart- 
mann will be located at the corpora- 
tion’s main office in Trenton. W1IL- 
C. Ripce has been elected 
vice-president of production. 


Ohio and Indiana 


R. SEGHERS, now associated 
with the Hydraulic Press Mfg. Co., a 
Division of Koehring Co., Mount 
Gilead, Ohio, will continue selling 
Henry & Wright dieing machines 
for H-P-M, who acquired this line 
of automotive presses last July. 


Grorce T. HUMPHREY, Jr., has 
been appointed general manager of 
the service-sales division, Timken 


Roller Bearing Co., Canton, Ohio. 


George T. Humphrey, Jr., general 
manager, service-sales division, 
Timken Roller Bearing Co. 
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Carbide or Cast Alloy Tools 


for Automatic Lathe Operations 


V-R OFFERS BOTH 
V-R CEMENTED CARBIDES V-R TANTUNG CAST ALLOY 


a 
TAN 


Tools, Blanks and Inserts Tipped and Solid Tools, 
... Standard and special Inserts and Cast-to-form shapes 


Surface Speed Dictates Choice 
of Cutting Tool Material 


When multiple operations are performed on a single machine, 
surface speeds of the various operations may vary appreciably. Thus, 
to secure the optimum of production, tool life and finish, cutting tools 

of different materials may be required. V-R Tantung Cast Alloy is 
WARNER & SWASEY é ie the answer on operations involving surface speeds too low for effi- 
; cient use of carbides. 

Tantung bridges the gap between the maximum speeds possible 
with HSS and the minimum speeds practical with cemented carbides. 
On 1020 steel, for example, the general Tantung cutting range is 

GREENLEE between 80 and 200 SFPM, whereas carbide is generally used at 
speeds in excess of 200 SFPM. 

Vascoloy-Ramet offers a complete range of Tantung and carbide 
tools to meet multiple operation requirements. Your local V-R field 

service engineer offers valuable assistance in the correct selection 
ACME-GRIDLEY a Bt of cutting tool materials for maximum machining efficiency. For com- 
Ld plete information, call him or write today. 


ASK FOR NEW LITERATURE 
1. V-R Carbide Catalog — 
2. V-R Tantung Catalog — 

NEW BRITAIN 3. Where and How to Use Tantung Cast Alloy — 


—three fact-filled guides to better machining — 
yours for the asking. 


SUNDSTRAND 


SUBSIDIARY OF FANSTEEL METALLURGICAL CORPORATION 


Vasgologedamet borperation 


838 Market Street e¢ Waukegan, Illinois 


For more information fill in page number on Inquiry Card, on page 199 MACHINERY, February, 1958—235 
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He replaces E. H. Austin who be- 
comes special representative work- 
ing directly for the director of sales 
and the vice-president in charge of 
sales. 


R. K. LeBLonp MACHINE 
Co., Cincinnati, Ohio, has announced 
completion of showroom facilities 
for the use of their customers. The 
new showroom is located at Madison 
and Edwards Roads, Cincinnati, and 
will feature permanent displays of 
operating LeBlond lathes. Visitors 
may inspect machines, run them, and 
make actual production runs on their 
own work-pieces. 


James E. Paumier has been ap- 
pointed to the new position of gen- 
eral superintendent for the E. W. 
Bliss Co., Canton, Ohio, Division. 


James E. Paumier, general super- 
intendent, Canton, Ohio, Division, 
E. W. Bliss Co. 


He will be responsible for plant en- 
gineering and plant metallurgy, as 
well as welding, machine and assem- 
bly shops, and the toolroom. Also, he 
will be in charge of plant traffic and 
service. 


Lincotn Execrric Co., Cleve- 
land, Ohio, has announced that J. 
Howarp Petry and Ronatp C. 
Pierce have recently joined the 
company’s Atlanta, Ga., district of- 
fice. Both of these men completed a 
one-year training program at the 
plant in Cleveland before assuming 
their positions. 


Tue Onto Knire Co., Cincinnati, 
Ohio, announces the appointment of 
Cuar.es F, RANKIN as the company 
representative. Mr. Rankin will be 
associated with the Pittsburgh, Pa., 
office. Also, Dan Jones has been 
named company representative. He 
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will be associated with the home 
office in Cincinnati. 


L. R. Hawkins has retired after 
48 years continuous service with the 
Warner & Swasey Co., Cleveland, 
Ohio. 


Hitt Pierce has been appointed 
field engineer in the Detroit area for 
Baker Brothers, Inc., Toledo, Ohio. 


WHEELABRATOR CORPORATION, 
Mishawaka, Ind., announces two ex- 
ecutive changes. Orro A. PFAFF, 
chairman and president, has retired 
as president and will continue as 
chairman of the board. James F. 
CONNAUGHTON has elected 
president. 


Pennsylvania 


WESTINGHOUSE ELECTRIC CORPO- 
RATION, Pittsburgh, Pa., announces 
the following executive assignments: 
Gwitym A. Price becomes chair- 
man of the board; Mark W. Cresap, 
Jr., was elected president, and chief 
administrative and operating officer; 
E. V. Hucerns becomes chairman of 
the executive committee of the board 
of directors and vice-president; JOHN 
K. HopNETTE was elected executive 
vice-president; GEORGE G. MAIN re- 
tains the position of treasurer and 
becomes also vice-president of fi- 
nance; FrANcis E. DALTON, was 
elected controller; CARLISLE P. My- 
ERS retains the position of general 
counsel and was elected corporate 
secretary; RussELL B. READ will con- 
tinue as planning director and was 
elected assistant treasurer. 


BrrpsBoro STEEL Founpry & Ma- 
CHINE Co., Birdsboro, Pa., has ap- 
pointed three new agencies to sell 
Birdsboro hydraulic presses and re- 
lated equipment. McBETH MACHIN- 
ERY Co., Pittsburgh, Pa., has been 
franchised for the state of Kentucky, 
most of Ohio, and parts of Indiana 
and Pennsylvania. Briccs-WEAVER 
Macuinery Co., Dallas, Tex., will 
serve the states of Texas and New 
Mexico. LANDES, ZACHARY & PETER- 
son Co., Denver, Colo., has been 
assigned Montana, Idaho, Wyoming, 
Nevada, Utah, Colorado, and Ne- 
braska. 


LATROBE STEEL Co., Latrobe, Pa., 
has announced the appointment of 
Marcus W. SAxMaw, III, as district 
sales manager in the Cleveland, Ohio, 
branch, a position created for him 
and which will cover the heavy in- 
dustrial area of Cleveland. Huco G. 
Becker, Jr., has been made south- 


ern regional manager tor the com- 
pany. His headquarters will be in 
Tampa, Fla. 


ROcKWELL Mre. Co., Pittsburgh, 
Pa., announces the appointment of 
Frank E. Sisk and WALTER N. 
MULLEN as district sales managers 
for the company’s Delta Power Tool 
Division. Mr. Sisk will make his 
headquarters in Newark, Calif., and 
Mr. Mullen in Decatur, Georgia. 


VANADIUM-ALLOYS STEEL Co., 
Latrobe, Pa., has completed a new 
warehouse near Springfield at Aga- 
wam, Mass. This warehouse more 
than doubles previous facilities of 
the New England territory. 


Ajax Co., Philadelphia, 
Pa., has elected Leon B. RossEau 
president and treasurer. H. W. 
ScHRADER has been elected vice- 
president and B. R. Russet has be- 
come secretary. 


Coming Events 


Aprit 14-17—Design Engineering 
Show and American Society of Me- 
chanical Engineers’ Design Engi- 
neering Conference will be held in 
the International Amphitheater, Chi- 
cago, Ill. For further information 
contact Clapp & Poliak, Inc., 341 
Madison Ave., New York 17, N. Y. 


15-17—The American 
Welding Society will hold the sixth 
in the series of annual Welding 
Shows at Kiel Auditorium, St. Louis, 
Mo. The same week the Society will 
hold its annual technical meeting at 
the Hotel Statler, and an informal 
welding conference will also be con- 
ducted. Further information may be 
obtained by writing to Robert T. 
Kenworthy, A. W. S. Welding Show, 
12 E. 41st St., New York 17, N. Y. 


May 1-8—American Society of 
Tool Engineers’ 1958 Tool Show and 
twenty-sixth annual convention will 
be held in Convention Hall Center, 
Philadelphia, Pa. For further infor- 
mation contact the Exposition Com- 
mittee of the American Society of 
Tool Engineers, 10700 Puritan Ave., 
Detroit 38, Mich. 


June 9-13—Fourth International 
Automation Exposition and Congress 
will be held in the Coliseum, New 
York City. For further information 
contact Richard Rimbach Associates, 
845 Ridge Ave., Pittsburgh 12, Pa, 


BROWN & SHARPE No. 10N 


With plain or universal equipment 


For routine sharpening, 
light external and internal 
cylindrical grinding and 
surface grinding. 
Permanently mounted internal 
grinding attachment swings 
Into work position. 


Capacity ... 10" x 27” 


BOTH MACHINES 
offer these 
ADVANCED FEATURES 


* PRECISION GLIDE 
roller bearing table move- 
ment for smoother opera- 
tion, accurate alignment 


® Wheel mounting at 
both ends of spindle for 
easy 360° maneuverability 


* 3 wheel spindle speeds 


© Eye-level elevating BROWN & SHARPE No. 5 


handwheel For quick, easy sharpening 
of cutters, tools, 
and end-mills. 


Capacity .. . 6%” x 1742" 


© Super-precision spindle 
permits faster wheel truing 


e Table dog design for 
effortless table reversal 


e Cutter bar attachment 
eliminates critical table 
setting on peripheral 
sharpening 


e Standard work head 
tapers fit all commonly 
used collets and adapters 


Write for complete spec- 
ifications.Brown&Sharpe 
Mfg. Co., Providence, R. I. 


PROGRESS IN PRECISION FOR 125 YEARS 


Brown & Sharpe IBS 


MILLING, GRINDING, AND SCREW MACHINES ¢ MACHINE TOOL ACCESSORIES * PRECISION TOOLS * PUMPS © CUTTERS 
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designed by cutter manufacturing specialists 
CUTTER and TOOL SHARPENING MACHINES 
top economy in tool maintenance 
gg 3 
| 


TAPER PLANETARY CONTOUR 
(and straight) (with head) 


A new degree of speed, convenience and capacity 
is brought to precision grinding in the Moore- 
Fosdick Jig Grinders. This combination of the 
= unique Moore Grinding Head with Fosdick Jig 
Borer Tables makes possible advantages never 


before available. 


All standard jig grinding operations can speedily 
and conveniently be accomplished on the Moore- 
Fosdick, in addition to many which were for- 
merly known as “trick” operations. Both straight 


and tapered holes can be located and ground, as 
well as contours consisting of radii and tangents 


or chordal surfaces. 

The angular and indexing device built into the 
main spindle and the slot grinding attachment 
permit quick, accurate grinding of any contour, 


regular or irregular. Setting work on a rotary 


table is unnecessary except for angular surfaces. 
Chop grinding removes stock rapidly and makes 
contour grinding even faster. 
An infinite range of grinding speeds—from 


12,000 to 60,000 rpm—allows accurate control 
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CONTOUR 


(with slot grinder) 


of grinding and stock removal. Long- 
lasting precision is assured by quality 
construction and by many features that 
provide dimensional stability, including 
spindle-housing heat control. 


The machine may be ordered in any one 
of three models, one of which comes in 
two sizes. All will give accuracy of 
+ .0001". 


Measuring is accomplished with meas- 
uring rods and inside micrometers or 
with Direct Dimension Measuring, 
where dimensions are simply set from 
blueprint to direct reading drum dials. 
Automatic positioning is also available. 


Numerical control by punched tape or 
cards is available. 


For a complete description of the vari- 
ous grinding operations, measuring 
systems and other machine features— 
many exclusive with Moore-Fosdick, 
write today for your jig grinder catalog. 


For more information fill in page mumber on Inquiry Card, on page 199 


NEED DRILLING EQUIPMENT? 
GET A PROPOSAL FROM FOSDICK! 


FOSDIC 


THE FOSDICK MACHINE TOOL CO. 
CINCINNATI 23, OHIO 


MACHINERY, February, 1958—239 


of 
Ask for Bulletin IG-M | 


ELA DSECKO < 
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Hydraulic Press 
design advances are 
produced consistently 
by BIRDSBORO 

experience 


With any type of press job, Birdsboro has the 
engineering know-how and production experi- 
ence to give you a customized job. From a 
wealth of background comes new design fea- 
tures in which Birdsboro engineers take pride. 
These are features that make possible new 
production savings in time and cost and insure 
product quality. A Birdsboro representative 
can bring you up to date on the latest develop- 
ments. Main Office, Engineering Department 
and Plant: Birdsboro, Pa., District Office: 
Pittsburgh, Pa. 


HP-33-58 


STEEL FOUNDRY AND MACHINE CO. 


STEEL MILL MACHINERY e HYDRAULIC PRESSES e CRUSHING MACHINERY 
SPECIAL MACHINERY STEEL CASTINGS ¢ Weldments WELD” Design 
© ROLLS: Steel, Alloy lron, Alloy Stee! 


new 
| 
Bra = 
a PT For more information fill in page number on Inquiry Card, on page 199 


GeL GUIDE 


to general purpose 
heavy-duty 
machine tools 


For top profits... for most 
efficient use of men and 
machines...take advantage 

of Gel metal-working counsel 


peered from the experience of hundreds of other companies who 
have found G&L can help overcome exorbitant cost factors on all 
kinds of jobs. Working with the men from Giddings & Lewis, they sim- 


plified and speeded-up operations using more effective machines and 
techniques. 


It pays to consult with Giddings « Lewis — where you get literally 
unequalled experience from the designers and buiiders of the world’s 
most complete line of general purpose, heavy-duty machine tools. You 
get personal, first-hand information on the latest improvements in both 
machines and tooling. You’re offered new ways to extend tool life on 
short and long runs at lowest cost per piece. You’ll discover new ways 
to cut scrap and inspection costs . . . double-up on operations . . . weigh 
automation possibilities. 

Gé&L job analysis engineers work with you and establish number and 
size of parts. How best to produce them and to what tolerances and 
finish. Next, our engineers and yours select the most efficient machining 


method. And they can match the machine with the right equipment from 
the world’s broadest line of accessories and tooling. 


A sequence of operations is planned, geared to minimize setups and 
make full use of machine work-ranges employing modern carbide tool- 
ing. In addition, G&L recommends and tailors specialized tooling to put 
extra profit punch into your production. 

The following pages illustrate how well Giddings & Lewis is equipped 


to help you now! For further facts call your nearest G&L representative 
or write direct. 


GIDDINGS & LEWIS 


MACHINE TOOL COMPANY 


FOND DU LAC, WISCONSIN 


BORING 


MILLING 


PLANING 


FACING 


| 
0 
THREADING | 
§ 
NAL gl 


HORIZONTAL BORING, DRILLING AND MILLING MACHINES 


TABLE TYPE — 10 models, 4 series, 3 to 8” 


dia. spindle, 10-50 hp. dia. spindle, 20-150 hp. 


HYPRO Double Housing Planers — Table 
widths: 30-144” (any length desired), 25/50 hp 


— 100/200 hp. 


HYPRO Vertical Boring and Turning Mills 
— table sizes 54”-12', drives to 125 hp. 


GIDDINGS & LEWIS MACHINE TOOL CO. 
FOND DU LAC. WISCONSIN 


FLOOR TYPE — 10 models, 5 series, 5 to 14” 


36.96" 
100/200 hp, 


PLANER TYPE — 10 models, 4 series, 5 to 14 
dia. spindle, 40-150 hp. 


HYPRO Planer Type Milling Machines — 
Table widths: 30-144”, quill dia, 10-14”, water- 
cooled head drive motors to 100 hp. 


HYPRO Openside Planers — table capacities 
(any length desired), 10/20 hp = 


: You can depend on these advance-design | 

- 

— 
G&L and HYPRO DIVISION 


NEW! 


Super Service Radial Drilling 


: Machines—4' arm, 13” dia. col- 
ss fo return ; umn to 8° arm, 19” dia, column 
; with ALL NEW heads featuring 

lever shift, partial or full pre- 

investment! i selection of 36 speeds and 18 
feeds. 7’ arm, 22” dia. column 

to 12’ arm, 26” dia. column avail- 

x able in Master Series; the 11” 

dia, column machines are avail- 
able with a 12 speed head on a 
3’, 4° or 5’ arm or with a 36 
speed head on a 3’ or 4’ arm. 


Super Service Upright Drilling 
Machines—General purpose All 
Geared 21”, 24”, and 28” ma- 
chines with round or box column; 
39” machine with box column 
only; Direct Drive 21”, 24”, and 
28” machines with box column. 


(as) CINCINNATI BICKFORD DIVISION 
SY GIDDINGS & LEWIS MACHINE TOOL CO, 


@ OAKLEY, CINCINNATI 9, OHIO 


Super Service Precision Drill- 
ing Machines — specially suited 
to those operations using an 
automatic spacing table, thus 
eliminating jigs. 


Super Service Radial Drilling 
Machines with 9” column, 3’ or 
4’ arms for fast, easy handling. 
3 hp motor with 9 speeds in vari- 


NE w! ous optional ranges. 


NUMERICORD SYSTEM — Precalculated data is fed to com- 
puting director (see photo at top) which converts data into 
time-coordinated continuous signals. Magnetic tape recorder 
impresses all electrical signals from director on appropriate 
channels of master magnetic tape. 


HYPRO Spar and Skin milling machine in center photo and 
VARIAX in bottom photo, (2 to 5 axes models) profile milling 


machine, available for high-speed milling of a variety of intri- Super Service Gang Drills — 
cate sections. Machines use either NUMERICORD system, or : Entire mechanism contained in 
(for 2 and 3 axes models) electronic Dupli-Tracer system, upper section. Each machine spin- 


dle is driven by an individual 
motor —~ available with 2 to 6 
spindles. 


: 


NEW! 


Horizontal Drilling, Milling 
and Boring Machines—2 mod- 
els, 4”, or 5” dia. spindles, 42” 
continuous spindle travel, 20 or 
25 hp drives. NEW Automotic 
Electronic Machine Control fea- 
tures precise, automatic tape 
positioning control (3 methods in 
one system). 


Universal Radial Drilling 
Machines — for radial, horizon- 
tal, angular and compound an- 
gular machining, in 14” dia. 
column, 6’ reach and 22” dia. 
column, up to 10” reach, 5-20 hp 
spindle drive. 


\ 


| 


G&L Vertical Turret Lathes — Avail- Tilting Head Horizontal Drilling and 


able with a choice of head arrange- Tapping Machines — Model 1030, 3” 
ments and interchangeable table and spindle, 24” spindle travel, 16” dia. 
chucks. Machine capable of changing column, 7/2 hp drive motor. Head tilts 
feeds and speeds while cutting. 45° above and below horizontal. 


NA MACHINE & FOUNDRY DIVISION 
GHODINGS & LEWIS MACHINE TOOL Co. 
KAUKAUNA, WISCONSIN 


DO IT 

BETTER 

WITH 

GIDDING & LEWIS 


DAVIS BORING TOOL DIVISION 
: GIDDINGS & LEWIS MACHINE TOOL CO. 


FOND OU LAC, WISCONSIN 


Complete Davis Tooling service plus broadest standard line 
of boring, turning and planing tools . . . arbors, sleeves, 
boring heads and bars for any special or routine job. 


Davis Planer tools 


Davis line boring bars 


and block-type tooling : Davis Stub Boring sets — 


GIDDINGS & LEWIS MACHINE TOOL COMPANY 
FOND DU LAC, WISCONSIN 


fal 
; 
, 
" \ Davis Special Boring tools 


wafers at top and bottom. Elements must 
be lined up to within .002” of specifica- _ 


tions. 


How costs are cut when 


inspection speed matches assembly rate 


Electronic Tube Division, Burroughs Corpora- 
tion, faced this problem: Find a way for in- 
spection to keep up with assembly in the mass 
production of the Magnetron Beam Switching 
Tube. The answer: Optical gaging with a 
Kodak Contour Projector. 

The assembly of components in- 
volves fitting 21 elements (one cathode, 
10 targets, and 10 spades) into mica 
holding-wafers at top and bottom (see 
photo above). The end product must 
find all 21 elements lined up to within 
+ .002” of specifications. For pressure- 
type assembly, this is really crowding 
the limits. 

Using a Kodak Contour Projector, 
Model 8, the inspector is more than 
able to keep up with top assembly 
speeds. By comparing the image of the 


Apparatus and Optical Division 


part at 10 magnification with the 
chart gage on the screen, she can 
quickly read measurements down to 
.001”. 

Fast, accurate optical gaging of the 
Magnetron Beam Switching Tube 
means a substantial saving for Bur- 
roughs. Electronic devices of this type 
are expensive to make. When tube ele- 
ments are inspected immediately after 
assembly, imperfect units can be re- 
jected with relatively small expense. 

If you have an inspection problem 
that requires a high-speed, low-cost 
answer, a Kodak Contour Projector 
may well fill the bill. Send for the book- 
let “Projection Gaging with Kodak 
Contour Projectors.”” Write to: 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 


For more information fill in page number on Inquiry Card, on page 199 


Operator working with a Kodak Contour 
Projector, Model 8, can quickly read 
measurements down to .001”. Visual in- 
spection easily keeps pace with top as- 
sembly speed. 
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RELIANCE 


extends 
Totally 
Protected 
A-c. Motor 
line to 


Reliance’s proven Totally 
Protected design is now being 
extended thru 125 horsepower. 


Now Totally Protected 
Motors will be available to 
you from 1 thru 125 hp. in 
new NEMA ratings. 


Immediate delivery from 
stock today, 1 to 50 hp. Con- 
tact your Reliance representa- 
tive for shipping schedules on 
other ratings. 


B-1573 


RELIANCE 


DEPT. 32A, CLEVELAND 17, OHIO 


CANADIAN DIVISION: WELLAND, ONTARIO 
Sales Offices and Distributors in principal cities 


Write or call today 
for further information 
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Westinghouse adds new productive capacity 
to present metal turning equipment 


and eliminates costly secondary machining operation 


= ~ 


In this setup, on a Brown & Sharpe automatic, down time was reducedto a minimum, due to the 
fact that it was possible to thread more than 500,000 pieces before it was necessary to reverse 
the rolls—a distinctive Acme-Fette feature which doubles the life of threading rolls. 


ROLLS THREADS... faster and better 


WITH NEW ROTATING — NON-ROTATING 


THREAD ROLLING HEAD AND ROLLS 


With an Acme-Fette THREAD ROLLING HEAD in the primary 
setup, Westinghouse completed these electric appliance terminals 


® Makes threading from the end now possi- 


without a secondary machining operation. Time saved in rehandling or 


alone more than equalled the cost of the head and rolls. 
Acme-Fette Thread Rolling Heads are available in 8 sizes, in ca- ® Rolls threads up to 5 times faster than— 

pacities from 1," to 2”, at only a fraction of the cost of specialized hen adil, 

equipment. The same head can be used in both rotating and non- 


rotating spindle machines—either horizontal or vertical. ® Provides smoother threads, of consis- 
tently closer tolerance, with greater tensile 
strength—and without cratering at the 
ing operations on your present equipment, send for Catalog NAF-57. thread crest. 


ational Acme 


THE NATIONAL ACME COMPANY 179 E. 131STST., CLEVELAND 8, OHIO ® Sales Offices: Newark 2,N. J., Chicago 6, Ill., Detroit 27, Mich. 


For cost-reducing ideas showing how you can combine thread roll- 


For more information fill in page number on Inquiry Card, on page 199 MACHINERY, February, 1958—247 
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Product Directory 


To find headings easily, look for capital letters at top of each page to denote location. 


ABRASIVE CLOTH, Paper and Belt 


Crane Packing Co., Morton Grove, Ill 


Gardner Machine Co., Beloit, Wis. 

Norton Co., | New Bond St., Worcester, 

Simonds Abrasive Co., 
Bridesburg, Philadelphia, Pa. 


Mass. 


ABRASIVES, Disc 


Carborundum Co., Niagara Falls, N. Y. 
Delta Power Tool Div., 400 N. Lexington Ave., 


ABRASIVES, Polishing, Tumbling, Etc. 
Pittsburgh 8, Pa. 


Crane Packing Co., Morton Grove, III. 


Fairfield Manufacturing® 


* LAFAYETTE, INDIANA 


Improves Gear Finish, Reduces Costs 
with the 


Filter-Matic 


VACUUM FILTER 


The heavy viscosity of cutting oils has always created 
problems where filtration was required on high flow rates. 
The fluidity of the oil itself often defeated the method, but 
on gear shaving production the metal fines borne in the 
spent oil added even greater difficulties. 

Delpork’s Filter-Matic Central System at Fairfield serves 
10 Gear Shavers with a combined flow requirement of 30 
g.p.m. To allow for future addition and expansion, a 60 
g.p.m. Filter-Matic was installed. 

Fairfield has benefited several ways through the Delpark 
Filter. Gear finish has been improved, machine productivity 
has been increased and maintenance time reduced. 

The Delpark Filter-Matic can save you time and money 
in filtering soluble and cutting oil on your machining oper- 
ations. A Delpark representative can give you the com- 
plete story. 


—First in Filtration Advancement 


INDUSTRIAL FILTRATION COMPANY 
15 INDUSTRIAL AVENUE 
LEBANON, INDIANA 
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Tacony and Fraley Sts., 


Norton Co., 1 
Mass. 

Simonds Abrasive Co., Tacony and Fraley Sts., 
Bridesburg, Philadelphia, Pa. 


New Bond St., Worcester 6, 


ACCUMULATORS, Hydraulic 


Erie Foundry Co., 1253 W. 12th St., 


Erie, 
Penna. 


AIR GAGES, Dimensional—See Gages Air 
Comparator 


AIR GUNS 
——y Pneumatic Tool Co., New York 17, 


Schrader’s Sons, A., 470 Vanderbilt Ave., 
Brooklyn 38, N. Y 

AIR TOOLS—See Grinders, Portable, 
Pneumatic—Drills, Portable, Pneu- 


matic, Etc. 


ALLOY STEELS 


Allegheny Ludium Steel Corp., Pittsburgh, Pa 
Bethlehem Steel Co., Bethlehem, Pa. 
Carpenter Steel Co., Reading, Pa. 


Crucible Steel Co. of America, Oliver Bidg., 
Pittsburgh 30, Pa. 
eyes Joseph T., & Son, Inc., 2558 W. 16th 


, Chicago 18, Ill 
U. Steel Corp., Carnegie- IHinois Steel Corp 
Div., 436 7th Ave Pittsburgh, Pa. 
Vanadium Alloys Steel Co., Latrobe, Pa 


Wheelock, Lovejoy & Co., Inc., Cambridge, 
Mass. 

ALLOYS, Bearing 

Bunting Brass & Bronze Co., 715 Spencer, 
Toledo 1, Ohio 


Carpenter Steel Co., 105 W. Bern St., Readi ng 
Pa 

Crucible Steel Co. of America, Henry W. Oliver 
Bidg., Mellon Square, Pittsburgh 22, Pa. 

Mueller Brass Co., Port Huron, Mich 


ALLOYS, Non-ferrous 


-See Brass, 
per, Zinc and Stellite 


Cop- 


ALUMINUM and Aluminum Products 


Mueller Brass Co., Port Huron, Mich 

Revere Copper & Brass, Inc., 230 Park Ave., 
New York 17, Y 

Ryerson & Son, Jcs. T., 


16th & Rockwell Sts., 
Chicago 8, Ill 


ANGLE PLATES—See Set-Up Equipment 


ANNEALING FURNACES 


Eisler pe Co., 750 So. 13th St., Newark 3, 
N. 
Holcroft Co., 6545 Epworth Blivd., 


Detroit 
10, 


| 
| 
Al | 
| 
| 
; A | 
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from Erie Foundry Co. 


Mechanical Forging Pre 


By eliminating the conventional pitman, Erie’s new 


mechanical forging press is rugged, more rigid, and Greatest name in forging machinery—Since 1895 
more compact. Guiding is unusual, too. 

You are invited to see this press in operation at the ERIE FOUNDRY Co. 
Erie Foundry plant. Please call or write Mr. Claude ERIE 5, PA. 


L. Boring, General Manager, for an appointment. 


> 
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Smart way to buy stampings... 


Our ability to use the best of three stamping techniques, 


each our own exclusive development, assures lowest 


possible cost on any quantity — one to a million or more. 


A FEW PIECES 
—at 
Experimental NO DIES! Our machine cut 
ilot Stage method, applying custom-built 
slitters, cutters, saws, files and 


SHORT RUNS 


stock punches—PLUS special tech- 
niques and skills—produce these 
small quantities at very low cost. 


TEMPORARY LOW-COST 


TOOLING! To produce something 
more than a few, but less than high 
production quantities, our simple 
contour dies— PLUS special purpose 
presses—keep costs low. 


MODEST DIE CHARGES on 
larger quantities! Here is where our 
regular production toolings apply 
to advantage . . . to deliver high 
quantity Stampings, and at lowest 
possible unit cost. 


PRODUCTION 
RUNS 
$1000 00 
} 
100.00 — 
1179 
| 


COST OF TOOLS AND LABOR 


May we quote on your next stampings 
job? No cost. No obligation. 


*With apologies to a great auto maker 
and a great ad campaign of yesteryear. 


‘0 100 1000 10,000 100,000 
NUMBER OF PIECES 


STAMPINGS 
DIVISION 


“One Piece or a Million” 


© LAMINATED of 


O COMPANY, INC. O 


3902 Union Street, Glenbrook, Conn. 
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ARBOR PRESSES—See Presses Arbor 


ARBORS AND MANDRELS 

Brown & Sharpe Mfg. Co., R. 

Cleveland Twist Drill Co., 1242 E. 49th ‘Se., 
Cleveland, Ohio 

Jacobs Mfg. Co., West Hartford, Conn. 

Logansport Mch. Co., Inc., Logansport, Ind. 

National von 11200 Madison Ave., Cleve- 


land 2, 
3950 Chester Ave., 


Oh 
Standard Co., 
land 14, Ohio 
Supreme Products, Inc., 2222 S. Calumet Ave., 
Chicago 16, Ill. 

Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 
Whitman & Barnes, 
Plymouth, Mich. 


Cleve- 


40600 Plymouth Rd., 


ARC WELDERS—See Welding Equip- 
ment, Arc 


ASSEMBLING MACHINES 


Detroit Power Screwdriver Co 
St., Detroit 16, Mich 
= Co., 11 Broadway, New York 4, 


24800 Plymouth Rd., 


, 2799 W. Fort 


Robbins, Omer E 
Detroit 39, Mic 


AUTOMATIC SCREW MACHINES—See 
Screw Machines, Single- and Multiple- 
Spindle Automatic 


AUTOMATION EQUIPMENT 


Wilson Automation, P.O. Box 3855, Detroit 5, 
Mich. 


BABBITT 


Ryerson, Joseph T. & Son, Inc., 


16th & 
Rockwell Sts., Chicago 8, Ill. 


BALANCING EQUIPMENT 


Gisholt Machine Co. (Static and Dynamic), 
1245 E. Washington Ave., Madison 10, Wis 


LaSalle Tool, Inc., 3840 E. Outer Dr., Detroit 
34, Mich. 

Orban Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, J 

Sundstrand Mach. Tool Co., 2531 IIth St., 
Rockford, Ill. 


BALL-MAKING MACHINES 


New Departure Div., Bristol, Conn. 


BALLS 


Bearings, Inc., 3634 Euclid Ave., Cleveland 15, 


io 
Haynes Stellite Co., Kokomo, Ind. 
Kennametal Inc., Latrobe, Penna. 


BAR MACHINES—See Screw Machines, 


Single- and Multiple-Spindle, Auto- 
matic 

BAR STOCK, Non-ferrous 

American Crucible Prod. Co., Port Huron, 


ich. 
Bunting Brass & Bronze Co., 


715 Spencer, 
Toledo, Ohio 


Centrifugally Cast Products Div., Shenango 
Furnace Co., Dover, Ohio 

Mueller Brass Co., Mich 

Ryerson, Joseph & Son, Inc 16th & 


Rockwell Sts., 8, tl. 


BAR STOCK AND SHAFTING, Steel 


Bethlehem Steel Co., 701 East Third St., 
Bethlehem, Pa. 


Works, 14 Hayward St., Quincy 
Carpenter Stee 1 Co., 105 W. Bern St., Reading, 


Crucible Steel Co. of America, Henr 
Oliver Bidg., Sq., Pittsburgh Pa Pa. 

Ryerson, Joseph T. & Son, Inc., 16th 
Rockwell Sts., Chicago 8, Ill. 


BEARING PILLOW BLOCKS AND 
CARTRIDGES 
Bearings, Inc., 3634 Euclid Ave., 


io 
Fafnir Bearing Co., 


Cleveland, 


New Britain, Conn. 


7 
100 


DoALL 


Pan 
Arm Contour Saw 


a New Production Era for Contour Sawing 
Because of new Demon HSS blade performance, 
we introduce this new line of machines 


make any cut within A revolutionary 
new development in machining 


this area guiding tool 
instead of work! 


Looking for a fast, low-cost way to make complex Accuracy and surface finish are excellent. No 
cuts on massive parts—on workpieces too big and clamping is required on heavy work. Both inside 
heavy to move through the required contours? and outside machining are handled easily. The 
Huge dies and tools, perhaps . . . or forgings or material savings are considerable, as the saw band 
bolsters? Giant air frames or ship frames .. . literally slices through the work, removing whole 
heavy fabrication . . . stacks of large plates, sections instead of reducing to chips. 
metallic or nonmetallic? Chances are you’ve already thought of appli- 
This powerful DoALL Pan-Arm Contour Saw cations where this DoALL Pan-Arm Contour Saw 
presents the solution with an entirely new con- can reduce the work of days to hours. Find out 
cept. The operator guides the cutting tool instead for sure. Call your DoALL Store today, or write 
of the work. He can make contour cuts of any The DoALL Company, Des Plaines, IIl., for com- 
complexity over a 70-sq.-ft. working area—with plete information. 


straight cuts up to 1414 ft.! B-49 


DoALL 
THE °o y COMPANY, Des Plaines, Ill. 


For more information fill in page number on Inquiry Card, on page 199 


This is a typical DoALL Store 


LA 
Over 70 square feet ~~. « 
| 
on 
— 
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...now your distributor can supply both 


Bunting 


SINTERED 


Your Bunting distributor is listed in 
the classified section of your telephone 
directory usually under Bars — 
Bronze, and Bearings — Bronze. Two 
Bunting factories and eleven Bunting 
Branch Warehouses expedite distri- 
bution in all areas. Ask your local 
Bunting distributor or write for 
catalogs. 


2211 SIZES... available from stock 


BUSHINGS, BEARINGS, BARS, 


Ask for Catalog No. 52-Cast Bronze 
Catalog No. P-56-Sintered Bronze 
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or CAST 


BRONZE 


LOW CO... Perhaps you can hold 


in your hand all the bearings you need. 


Maybe your requirement runs into 


thousands. But the most 


economical solution to your bearing 


problem is Bunting’s big 
volume production of 


each one of many different 


stock sizes of 


Cast Bronze and Sintered 


Bronze Bearings and Bars. 


AND SPECIAL PARTS OF 


CAST BRONZE AND POWDERED METAL 


THE BUNTING BRASS AND BRONZE COMPANY + TOLEDO 1, OHIO » BRANCHES IN PRINCIPAL CITIES 


BEARINGS, Ball 


Ball & Roller Bearing Co., Danbury, Conn 
ne Inc., 3634 Euclid Ave., Cleveland 15, 
hio 

Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 

Fafnir Bearing Co., New Britain, Conn. 

Marlin-Rockwell Corp., 402 Chandler Bidg 
Jamestown, N. Y. 

New Departure Div., Bristol, Conn. 

Nice Ball Bearing Co., 30th & Hunting Park 
Ave., Philadelphia, Pa. 

Norma-Hoffman Bearings Corp., Stamford 
Conn. 


BEARINGS, Bronze and Special Alloy 

Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 

Bunting Brass & Bronze Co., 715 Spencer 
Toledo, Ohio 

Centrifugally Cast Products Div., Shenang 

Furnace Co., Dover, Ohio 

Haynes Stellite Div., Union Carbide & Carbon 

Corp., 30 E. 42nd St., New York, N. Y. 


BEARINGS, Needle 


Bearings, Inc., 3634 Euclid Ave., Cleveland 15 
Ohio 


BEARINGS, Oilless 


Bearings, Inc., 3634 Euclid Ave., Cleveland 15 
Onio 


Bunting Brass & Bronze Co., 
Toledo 1, Ohio 

Ryerson, Joseph T. & Son, Inc., 
Rockwell Sts., Chicago 8, Ill. 


715 Spencer, 
16th & 


BEARINGS, Roller 


Ball & Roller Bearing Co., Danbury, Conn 
Bearings, Inc., 3634 Euclid Ave., Cleveland 15 


10 

Marlin-Rockwell Corp., 402 Chandler Bldg 
Jamestown, N. Y. 

Nerma-Hoffman Bearings Corp., Stamford 
Conn. 

Rollway Ruasings Co., Inc., 541 Seymour St., 
Syracuse, N. Y. 


Timken Roller Bearing C Canton, Ohio 


BEARINGS, Thrust 


Ball & Roller Bearing Co., Danbury, Conn 

Bunting Brass & Bronze Co., 715 Spencer, 
Toledo, Ohio 

Centrifugally Cast Products Div., 
Furnace Co., Dover, Ohio 

Fofnir Bearing Co., New Britain, Conn 

General Electric Co., Schenectady, N. Y. 

Marlin-Rockwell Corp 402 Chandler Bidg 
Jamestown, N. Y. 

Nice Ball Bearing Co., Nicetown, Philadelphia 


Shenango 


a 

Norma-Hoffman Bearings Corp., Stamford 
Conn. 

Orange Roller Bearing Co., Inc., Orange, N. J. 

Rollway Bearing Co., Inc., Syracuse, N. Y. 

Timken Roller Bearing Co., Canton, Ohio 


BELT SANDERS—See Grinding Machines, 
Abrasive Beit 


BENCH CENTERS 


Brown & Sharpe Mfg. Co., Providence, R. | 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa 

Sundstrand Mch. Tool Co., 2531—I Ith St 

Rockford, III. 


BENDERS, Bar, Tube, Channel, etc. 
“—s. Cyril Co., 32324 Aurora Road, Solon, 
io 
Greenlee Bros. & Co., 2136—12th St., Rock 
ford, III 


Wallace Supplies Mfg. Co., 1310 W. Diversey 
Parkway, Chicago 14, Ill. 


| 
4 
buy Bunting Beorings 


The Senior Engineer at one of the leading motor 
car manufacturers in Detroit, was looking for a 
tracer lathe that went beyond his immediate requirement and offered 
easy conversion to other uses in years to come, to give longest tool life, 
to do the job with a minimum of shutdown time, to handle future 
developments in the realm of cutting tools,to reduce scrap to a minimum. 


Rough turning with Rear Tracer Slide. 


The answer to this multiple problem, according to the Senior Engineer 


s ‘‘BULLARD HYDRA-FEED TRACER LATHES.”’ 


We invite you to investigate the advantages which Bullard Hydra-Feed Lathes, ~ 

Finish turning with Right-Hand 
either tracer or multiple tool models, offer you. Phone or write your nearest Top Tracer Slide 
Bullard Sales Office, Distributor or 


THE BULLARD COMPANY 
BRIDGEPORT 9, CONNECTICUT 


Finished piece 
complete cycle time — 65 seconds 
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STRUCTURALLY SOUND? 


LENGTH: 16° 
WEIGHT: 350 LBS. 


_NON-FERROUS CASTINGS 


You naturally want structurally sound and mechanically 
accurate non-ferrous Castings for your end product. As 
a specialist for over 50 years, you'll get the Castings 
your fine product deserves when you specify Pittsburgh 
Brass. And they'll be right for size, right for alloy, and 
right on time! 

Is it time to review your purchasing? Why not con- 
tact us? We could have good news for you! 


Founders and Finishers for Bronze, 
Brass, Copper & Aluminum Alloys 


INQUIRIES WELCOMED! PITTSBURGH BRASS 


Ask us for specific recom- 
mendations to meet your MANUFACTURING COMPANY 
exact needs. Phone: 

ATiantic 1-8761. 


3155 Penn Avenue °* Pittsburgh, Pa. 


Distributors for: BRONZE BEARING MATERIALS * BRONZE BUSH- 
ING BARS * CONTINUOUS CAST BRONZE RODS, TUBES & SHAPES 


254— MACHINERY, 1958 


February, 


B Product Directory 


BENDERS, Plate, Etc. 
Bath, Cyril Co., 32324 Aurora Road, Solon, 
Ohio 


Cincinnati Shaper Co., Hopple & Gerrard, 
Cincinnati, Ohio 

Dreis & Krump Mfg. Co., 7412 S. Loomis Blvd., 
Chicago 36, Ill. 

Niagara Mch. & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Wallace Supplies Mfg. Co., 1310 W. Diversey 
Parkway, Chicago 14, Ill. 


BENDING MACHINES, Hydraulic 

Baldwin-Lima-Hamilton Corp., Eddystone Div., 
Philadelphia 42, Pa. 

Bethlehem Steel Co., Bethlehem, Pa 

— Forge Co., 490 Broadway, Buffalo, 


Chambersburg Engrg. Co., Chambersburg, Pa. 
wen Corp., 501 Wolf Rd., Des Plaines, 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Lake i Engrg. Corp., Kenmore Sta., Buffalo, 
N. 


eB) Machine & ne Works, 683 North- 
land Ave., Buffalo, N. 

Verson Allsteel Press ts ‘93rd St. & S. Ken- 
wood Ave., Chicago, Ili. 

Wallace Supplies Mfg. Co., 1310 W. Diversey 
Parkway, Chicago 14, lil. 

Watson-Stillman Co., 565 Blossom Rd., Roches- 

ter 10, N. Y. 


BENDING MACHINES, Pipe 

— Forge Co., 490 Broadway, Buffalo, 

Wallace Supplies 1310 W. Diversey 
Parkway, Chicago 14, 


Watson-Stillman Co., 363 Rd., Roches- 
ter 10, N. Y. 


BENDING ROLLS 
Cleveland Punch & Shear Works Co., 3917 
St. Clair Ave., Cleveland, Ohio 


Niagara Mch. & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y 


Wallace Supplies Mfg. Co., 1310 W. Diversey 
Parkway, Chicago 14, III. 


BLAST CLEANING EQUIPMENT 

Modern Ind. Engrg. Co., 14230 Birwood Ave., 
Detroit 38, Mich. 

Pangborn Corp., Hagerstown, Md. 


BLOWERS 
— Forge Co., 490 Broadway, Buffalo, 


BLUING LAYOUT 


Dykem Co., 2307 N. 11th St., 


St. Louis 6, Mo. 


BOLTS, NUTS AND SCREWS 


Allen Mfg. Co., 133 Sheldon St., Hartford 2, 
Conn. 

Bethlehem Steel Co., 701 East Third St., 
Bethlehem, Pa. 

Orban, Kurt ans a. 42 Exchange Place, 
Jersey City 2, N. 

Ottemiller, W. H., Co., York, 

Parker-Kalon Div. Clifton, N 

Russell Burdsall & Ward Bolt” ‘& Nut Co., 
Port Chester, N. Y. 

Standard Pressed Stee! Co., Jenkintown, Pa. 

Williams & Co., J. H., 400 Vulcan St., Buffalo 


BOOKS, Technical 
Industrial Press, 93 Worth St., New York 13, 
N. Y. 


BORING BARS 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 

Bullard Co., 286 Canfield Ave., Bridgeport 6, 
Conn. 

Davis Boring Tool Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis. 

Deita Power 400 N. Lexington Ave., 
Pittsburgh 8, 

DeVlieg div. W. Fourteen Mile 
Road, Royal Oak, 

Ingersoll Milling aicahins Co., 2442 Douglas 
St., Rockford, ill. 

Kennametal Inc., Latrobe, Penna. 

Lovejoy Tool Co., Inc., Springfield, Vt. 

Metallurgical Products. Dept. of General Electric 
Co., Box 237, Roosevelt Park Annex, Detroit 
32 Mich. 


(Continued on page 256) 


inde 
It’s 
PITTSBURGH ™ BRASS 


One of the largest ever built, this Betts 144’ lathe is shown machining the rotor for a 146,000-kw steam turbine-generator. 


Now you can get sustained high accuracy in 


GIANT LATHES 


Betts® lathes bring small-lathe ac- Elimination of inaccuracies due to 
curacy and operational convenience uneven or damaged ways. 
to the turning of huge work pieces. In lathes with variable-voltage, 
Each design feature has been de-  main-motor drive, the operator can 
veloped with this objective in mind. vary spindle speed over a range of 
For example, to assure initial 32:1 or 20:1, depending on size. 
accuracy as well as its maintenance With electronic feed, he can change 
over a period of years, the unusually 
are bolted from underneath so that “P control... without stopping the 
the hardened surfaces are uninter- cut... from SRY CONVERSE 
rupted. These ways are replaceable, For the big jobs, requiring 
as are the bronze liners and bronze ¢xtreme accuracy, specify Betts. 
taper shoes which form the mating Made in 16 standard sizes from 48” 
surfaces of the carriage. Result: to 144”. 


HEAVY-DUTY 
CONSOLIDATED MACHINE TOOL DIVISION 
LATHES “i FARREL-BIRMINGHAM COMPANY, INC. 

. Rochester 10, New York 
Plants: Ansonia and Derby, Conn., Buffalo and Rochester, N. Y. 


32 PAGES OF VALUABLE DATA ON GIANT LATHES 


One of the most comprehensive ever published, this new booklet 
gives complete details of Betts iathes, including design 


features and specifications. Write for your FREE copy today. CM-24 


For more information fill in page number on [aquiry Card, on page 199 
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Product Directory 


Scully-Jones & Co 


, 1906 Rockwell St., Chicago 


Universal Engineering Co., 
ch. 


Frankenmuth 2, 


Ven. Norman Mch. Co., 
field 7, Mass 

Warner & Swasey, 5701 Carnegie Ave., 
land 3, Ohio 

Wesson Co., 1220 Woodward Heights Blvd., 
Detroit Mich. 

Williams, J. H., & Co 

¥. 


3640 Main St., Spring 


Cleve 


400 Vulcan St. 


, Buffalo 


BORING HEADS 


American 
Pittsburgh 22, " 
Baker Brothers a. 1000 Post Ave 
Ohio 
Bridgeport Machines, Inc., 
Bridgeport 6, Conn. 


1232 Penn Ave., 


, Toledo 
500 Lindley St., 


Bryant Chucking Grinder Co., Clinton St., 
Springfield, Vt. 
Davis Boring Tool Div., Giddings & Lewis 


Machine Tool Co., Fond du Lac, Wis 
DeVlieg Microbore Div., 2720 W. Fourteen Mile 
Road, Royal Oak, Mich 
Heald Machine Co., 10 New Bond St., 
ter 6, Mass 
Ingersoll Milling Mch. Co., 
Rockford, II! 


Worces 


2442 Douglas St., 


Lovejoy Tool Co., Inc., Springfield, Vt. 

Mummert-Dixon Co., Hanover, Pa. 

Standard Electrical Tool Co., 
Cincinnati 4, Ohio 


Universal Engineering Co., Frankenmuth 2, 
Mich 
Wesson Co., 1220 Woodward Heights Blvd., 


Ferndale, Mich 


BORING MACHINES 

Aaron Machinery Co., Inc. 
York 12, N. Y. 

Baker Brothers inc., 1000 Post Ave., 

hio 

Baldwin-Lima-Hamilton Corp., 
Div., Hamilton, Ohio 

Bullard Co., Bridgeport 6, Conn. 

Canton Tool Mfg. Co., E. Canton, Ohio. 

Consolidated Mch. Tool Div., 565 Blossom Rd., 
Rochester 10, N. Y 

Cosa Corp., 
N. Y 


, 45 Crosby St., New 
Toledo 


Lima Hamilton 


405 Lexington Ave., New York 17, 


Cross Co., 3250 Bellevue, Detroit 7, Mich 

Davis & Thompson Co., 4460 N. 24th St., 
Milwaukee 10, Wis 

DeVlieg Machine Co., Ferndale, Mich. 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 


G & L and Hypro Div 


, Giddings & Lewis Ma- 
chine Tool Co., 


Fond du Lac, Wis. 


ALPH 


Outstanding 
Features 


@ Shut height adjustment in head. 

@ Center drive type 
herringbone gears. 

@ Scrap cutter action on 
up-stroke of press. 

B Cam adjustments 
for brake & 
roll feeds. 

@ Micro adjustment of 
metal travel. 


@ Timing of scrap 
cutter from 0° to 45° of 
up-stroke of press. 

B@ Positive shut height lock. 

@ Bronze sleeve bearings replace gibs 
as utilized on conventional presses. 


These precision presses are basically pre- 
cision operating, high-speed automatic stamp- 
ing presses. They have built-in precision in 
the same terms as the word “precision’’ is 
associated with modern machine tools. This 
inherent quality has been designed into 
these presses from the ground up. 


Write for Catalog 


TWO POINT 
BACK GEAR UNDER | 
PRODUCTION PRESSES 


Capacity of 75 to 200 tons 


ALPHA PRESS & 
MACHINE, INC. 


9281 Freeland Avenue « Detroit 28, Michigan 


IRIVE 


NO PITS REQUIRED. 


UNBALANCED DIES can be 
handled without distortion. 


FAST, ACCURATE, WILL GIVE 
LONG TROUBLE-FREE SERVICE 
and LONG DIE LIFE. 


PRESSES UP TO 300 TON 
CAPACITY, AVAILABLE TO 
CUSTOMER PARTICULAR 
REQUIREMENTS. 


2500 River Rd., 


Gray Co., G. A., 3611 Woodburn Ave., Cin- 
cinnati 7, Ohio. 
Heald Machine Co., 


10 New Bond St., Worces- 
ter 6, Mass 
Ingersoll Milling Mch. Co., 2442 Douglas St., 
Rockford, Ill 


Kaukauna Machine & Foundry Div 
& Lewis Machine Tool Co 

La Salle Tool, Inc., 3840 E. Outer Drive, De- 
troit 34, Mich. 

Moline Tool Co., Moline, III 

National Automatic Tool Co., Inc, 
N. Sts., Richmond, Ind. 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

Olofsson Corp., Lansing, Mich. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 

Pope Machinery Co., Haverhill, Mass. 

Sheffield Corp., Box 893, Dayton 1, Ohio 

Snyder Tool & Engrg. Co., 3400 E. Lafayette 
St., Detroit 9, Mich 

Wales-Strippit Co., Akron, N. Y 


, Giddings 
Kaukauna, Wis. 


, S. 7th and 


BORING MILLS, Horizontal 
American So Corp., 1232 Penn Ave., 
a. 


Pittsburgh 22 

Bullard Co., Bridgeport 6, Conn. 

Cincinnati ‘Gilbert Machine by Co., 3366 
Beekman St., Cincinnati 23, 

Consolidated Mch. Div., Bicesom Rd., 
Rochester 10, N. 

Cosa Corp., 405 Ave., 


New York 17, 

DeViieg Machine Co., 450 Fair Ave., 
Detroit 20, Mich. 

Espen-Lucas Machine Works, Front St. and 
Girard Ave., Philadelphia, Pa. 

G & L and Hypro Div., Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis. 

Gray, G. A., Co., 3611 Woodburn Ave., Cin- 
cinnati 7, Ohio. 

Ingerscll Milling Mch. Co 
Rockford, Ill 

Innocenti, Milan, Italy 

Lucas Mch. Tool Div., 
12302 Kirby Ave., 

Mcrey Machine Co., 
York 3, N. Y 

New Britain Mch. Co 

Orban, Kurt Co., Inc., 
sey City 2, N. J. 

Portage Machine Co., 
Akron 11, Ohio. 

Snyder Tool & ee Co., 
Detroit 7, Mich 


Ferndale, 


, 2442 Douglas St., 


New Britain Mch. Co., 
Cleveland 8, Ohio. 
383 Lafayette St., New 


New Britain, Conn. 
42 Exchange Place, Jer- 


1025 Sweitzer Ave., 
3400 E. Lafayette, 


BORING MILLS, Vertical 


American Schiess Corp 1232 Penn Ave., 
Pittsburgh 22, Pa 

Saldwin-Lima-Hamiltcn Corp., 
Div., Hamilton, Ohio 

Bullard Co., 286 Canfield Ave 
Conn. 

Consolidated Mch. Tool Div., 565 Blossom Rd., 
Rochester 10, 


Cosa rp., 405 Lexington Ave., 
N 


Lima Hamilton 


, Bridgeport 6, 


New York 17, 


G & *y and Hypro Div., Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis. 
Kaukauna Machine & Foundry Div., 
& Lewis Machine Tool Co., 
King Machine Tool Div., 
Foundries, 
239, Ohio 
New Britain Mch. Co., 
Orban, Kurt Co., Inc., 
sey City 2, N. J 
Portage Mch. Co., 1025 Sweitzer Ave 
11, Ohio 
Snyder Tool & Engrg. Co., 
Detroit 7, Mich 


Giddings 
Kaukauna, Wis 
American Steel 
1150 Tennessee Ave., Cincinnati 


New Britain, Conn 
42 Exchange Place, Jer 


, Akron 
3400 E. Lafayette, 


BORING TOOLS 


American Schiess Corp., 1232 Penn Ave., 
Pittsburgh 22, Pa. 


Apex Tool & Cutter Co., Inc., 285 Canal St., 
Snelton, Conn 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 

Bullard Co., 286 Canfield Ave., 
Conn. 

Crucible Steel Co. of America, Henry W. Oliver 
Bidg., Mellon Sq., Pittsburgh 2, Pa 

Davis Boring Tool Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis. 

DeVlieg Microbcre Div a W. Fourteen Mile 
Road, Royal Oak, Mic 

Ex-Cell-O Corp., 1200 - Bivd., 
32, Mich. 

Kennametal Inc 


Bridgeport 6, 


Detroit 


, Latrobe, Penna. 
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Williams Superratchets 
50% Stronger 


Government Requirements 


to rotate nut. 


Williams patented B-52 and 
$-52 Reversible Ratchets com- 
| bine maximum strength with 
od AN \ minimum wear to extend 

\ \ tool life. Functional precision 
. design plus drop-forged, heat- 
treated construction from 
selected alloy steel. Williams 
“Supersockets” are part of the 
Broadest Line of Its Kind. 


RUGGED 
CONSTRUCTION 
No one part bears 
the bulk of stresses. 


STRESSES HARDER THE PULL 
evenly distributed on the handle the 
throughout entire more teeth come in 
mechanism. contact. 


Williams entire Supersocket line 


FINEST IN FIT, FEEL AND FINISH 


FOR PROMPT, CALL YOUR 


PERSONAL LOCAL 
SERVICE DISTRIBUTOR 


J. H. WILLIAMS & CO. 
409 VULCAN STREET 
BUFFALO 7, NEW YORK 


I} 
HHH} |) | 
2 
N 
\ \ —~ | 
Va \ \ \ 
Xe W \\ \ \ 
1%4, 3%, V2, 34 and 1” Square Drive Sizes. Openings from 3/16” to 31%". # 
TOOLS OF INDUSTRY : 


Product Directory 


Metallurgical Products Dept. o 
tric Co., Box 237, Rooseve 


Wesson Co., 1220 Woodward 
Ferndale, Mich 


Y 


Bath, Cyril Co., 32324 Auror 
Ohio 

Cincinnati Shaper Co., Hopple 
cinnati, Ohio 

Cleveland Crane & Engrg. Co., 

Dreis & Krump Mfg. Co., 7412 
Chicago 36, Ill 

Ferracute Machine Co., Bridger 

Lodge & Shipley Co., Hamilton 

Niagara Mch. & Tool Wks 
Ave., Buffalo 11, N. Y. 

Verson Allsteel Press Co., 9 
Kenwood Ave., Chicago, Ill. 


Williams, J. H. & Co., 400 Vulcan St 
7, N 


f General Elec- 
Park Annex, 


It 


Portage Machine C Sweitzer Ave 
Akron 11, Oh 

Pratt & Whitne Cc r West Hartford 
Conn 

Scully-Jones & C 1906 Rockwell St., Chicag 
8, Ill 


Vascoloy-Ramet Corp., Waukegan, Ili 


Heights Bivd 


BRAKES, Press and Bending 


a Road, Solon, 


& Gerrard, Cin 


Wickliffe, Ohio 
S. Loomis Bivd 


yort, N. J 
1, Ohio 


637 Northland 


3rd St. and S 


Buffalo 


BRASS 


American Brass Co., 25 Broadway, New York, 
N. Y 


Bridgeport Brass Co., Bridgeport, Conn 

Mueller Brass Co., Port Huron 35, Mich 

Revere Copper & Brass, Inc., 230 Park Ave 
New York, N. Y 


BROACHES 


American Broach & Mch. Co., Ann Arbor, 
Mich 

Colonial Broach & Machine Co., P.O. Box 37, 
Harper Sta., Detroit 13, Mich. 

Ex-Cell-O Corp., 1200 Oakman Blivd., Detroit 
32, Mich. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. 

Sundstrand Mch. Tool Co., 2531—I1 Ith St 
Rockford, II! 

Threadwell Tap & Die Co., 16 Arch St., Green 
field, Mass 

Wesson Co 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


Heavy Duty Vertical 
Milling Attachment 


Heavy Duty Offset 
Vertical Milling Attachment 


Toolmakers Overarm 


> 


Send coupon for 
FREE Comparison 


Chart ar letatled 


Heavy duty attachments 
increase versatility 
of dependable, low-cost 


2 GREAVES MILLS 


“THE MOST MILL FOR THE LEAST MONEY" 


A full line of attachments and accessories offer 
outstanding flexibility for all types of milling 
operations . . . with GREAVES MILLS. 


Make your own comparison of 22 specifications of 


Greaves and 7 other leading milling machines. 


GREAVES MACHINE TOOL CO. 
2500 Eastern Avenue, Cincinnati 2, Ohio 


Send Comparison Chart. I will make my own comparison 


of GREA 


ES MILLS with other makes. 


Send information on Attachments and Accessories for 
GREAVES MILLS. 


NAME 
FIRM 
ADDRESS 


TITLE 


ZONE STATE 


BROACHING MACHINE, Internal 
American Broach & Mch. Co., Ann Arbor, 


Mich. 
Colonial Broach & Machine Co., P.O. Box 37, 
Harper Sta., Detroit 13, Mich 


Sundstrand Mch. Tool Co 2531 llth St 
Rockford, Ill 
Wilson, K. R., Inc., 211 Mill St., Arcade, N. Y 


BROACHING MACHINE, Surface 


American Broach & Mch. Co., Ann Arbor, Mich. 

Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati, Ohio 

Colonial Broach & Machine Co., P.O. Box 37, 
Harper Sta., Detroit 13, Mich. 

Foote-Burt Co., 13000 St. Clair Ave., Cleve- 
land 8, Ohio. 

Sundstrand Mch. Tool Co 2531—1 Ith St., 
Rockford, Ill 


BRONZE 


American Brass Co., Waterbury 20, Corn 
Bridgeport Brass Co., Bridgeport, Conn 
Mueller Brass Co., Port Huron 35, Mich 


BRUSHES, Industrial, Tampico, Wire 
Wheel, Etc. 

Delta Power Tool Div., 400 N. Lexington Ave 
Pittsburgh 8, Pa 

Osborn Mfg. Co., 5401 Hamilton Ave., Cleve 

land, Ohio 


BUFFERS 

Delta Power Tool Div., 400 Lexington Ave., 
Pittsburgh 8, Pa 

Pittsburgh Plate Glass Co., Brush Div., Balti- 
more 29, Md. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio. 


BULLDOZERS, Metalforming 

Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa. 

Eimes Eng. Div., American Steel Foundries 
1150 Tennessee Ave., Cincinnati 29, Ohio. 

Erie Foundry Co., 1253 W. 12th St Erie 
Penna. 

Farquhar Div., A. B., 142 N. Duke St., York, 


Qa. 
Lake Erie Machinery Corp., 470 Woodward 
Ave., Buffalo 17, N. Y. 


BURNISHING MACHINES 
Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamiltcn, Ohio 
Russell, Holbrook & Henderson, Inc., 292 Madi- 
son Ave., New York 17, N. Y. 


BURRING MACHINES See 


Deburring 
Machines 


BURRS—See Files and Burrs, Rotary 


BUSHINGS, Drill Jig 
Corp., 1200 Oakman Bivd., Detroit 
h 


2, Mic 

Metal Carbides Corp., 6001 Southern Blvd., 
Youngstown 12, Ohio 

Universal Engrg. Co., Frankenmuth, Mich. 


BUSHINGS, Hardened Steel 


Universal Engrg. Co., Frankenmuth, Mich. 


BUSHINGS, Non-ferrous and Powdered 
Metal 

or Inc., 3634 Euclid Ave., Cleveland 15, 
hio. 

Bunting Brass & Bronze Co., 715 Spencer, 


Toledo, Ohio. 
Universal Engrg. Co., Frankenmuth, Mich. 
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TOOL SHOW 


AND CONFERENCE 


CONVENTION CENTER ° PHILADELPHIA, MAY 1-8 


SEE aii the very latest advances and improvements in 
more than thirty major categories of industrial products. 


It’s the year’s most notable industrial event . . . it’s your chance to see 
tooling’s future, your future on display. See thousands of products, 
hundreds of demonstrations, presented by 487 exhibitors. Don’t 
miss it! Plan now to attend. 


ATTEND top-level conferences, conducted by recognized 
authorities, on the newest production techniques and developments. 


Symposia, panels and technical papers will be devoted to subjects of 
vital interest to you . . . subjects like: Automation * Metal Cutting 
* Materials of the Future * Numerical Control * Plastic Tooling * 
Ceramics + Tool Engineering + Shaped Diamond Tools. 


MEET au exchange ideas with management, engineering 
production, sales people from the nation’s leading industrial concerns. 


Meet them all . . . the designers, deciders, doers . . . at industry's 
greatest open forum for exchanging ideas, solving problems. “tooling 
for competition”. Keep yourself informed, up-to-date . . . what could 
be more important today? 


INSPECT the modem equipment and up-to-the-minute 
manufacturing methods being utilized in booming Delaware Valley plants. 


See industry in action. Inspect such Philadelphia area plants as: 
Standard Pressed Steel * U.S. Steel * U.S. Navy Yard * Leeds & 
Northrup + Schramm, Inc. + Chrysler-Plymouth + Yale & Towne 
+ Link-Belt + Budd Company + Brown Instrument. 


SEND FOR YOUR REGISTRATION MATERIALS TODAY! 


ASTE 


AMERICAN SOCIETY 
Dept. E 
10700 Puritan 


Detroit 38, ADDRESS 


OF TOOL ENGINEERS Michigan - 


COMPANY 


TOOL SHOW 
CONFERENCE 
MAY 1 TO 8 


For more information fill in page number on Inquiry Card, on page 199 
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Product Directory 


SURE’ 


HARDNESS TESTING 


Shore’s Improved Direct Reading 
Scleroscope ti and Standard 
Recording Scleroscope (below) with 
dial graduated in standard Sclero- 
scope and equivalent Brinell and 
Rockwell “C” Hardness Numbers, 
are able to perform over 1°90 hard- 
ness tests per hour. Both Sclero- 
scopes are completely portable, op- 
erative on all types and sizes of met- 
als, are reliable in hands of non- 
technical help, and show no visible 
injury signs on finished surfaces. 
Write for free brochures on these 
instruments. 


Direct Reading 
Scleroscope shown 
above with special 
Swing Arm & Post 
Assembly. Height 
capacity 9”, reach 
14”. To be 
mounted on bench 
for testing large 
objects. Supplied 
with two test 
blocks and 
diamond hammer. 


Standard Recording 
Scleroscope (right) 
with Clamping 
Stand, jaw 
capacity 3” high x 
2,” deep. Sup- 
plied with follow- 
ing accessories: 
diamond hammer, 
hard and soft test 
block, V block for 
testing rounds, and 
steel carrying case. 


THE SHORE INSTRUMENT 
and MANUFACTURING Co., Inc. 


90-35 Van Wyck Expressway, Jamaica 35, N. Y. 
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CALIPERS, Spring, Firm-Joint, Transfer, 
Hermaphrodite, ete.—See Layout and 
Drafting Tools, Machinists’ Small Tools 


CALIPER, Vernier 


Brown & Sharpe Mfg. Co., Providence, R. I. 


DoAll Co., Des Plaines, 

Scherr, George, Co., Inc., 200 Lafayette St., 
* New York 12, 

Starrett, The L. S. Co., Athol, Mass. 


CAM CUTTING MACHINES 


Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati 9, Ohio. 
Orban, Kurt Co., Inc 


42 Exchan 
sey City 2, N. J 


ge Place, Jer 


Pratt & Whitney Co Inc West Hartford, 
Conn 

Russell Holbrook & Henderson, Inc., 292 Madi 
son Ave., New York 17, N. Y 

Sundstrand Mch. Tool Co., 2531—J1Ith St 
Rockford, Ill 


Van Norman Mch. Co 


3640 Main St 
field 7, Mass. 


Spring 


CAM MILLING AND GRINDING 
MACHINES 


American Schiess Corp 
a. 


1232 Penn Ave., Pitts 
burgh 22, 


Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn 
Cincinnati Milling Mach.ne Co., Oakley, Cin 


cinnati, Ohio. 
Landis Tool Co., Waynesboro, Pa 
Rowbcottom Machine Co., Waterbury, Conn 


CAMS 


Brown & Sharpe Mfg. Co., 


Providence, R. | 
Eisler Engrg. Co., Inc., 
N 


750 S. 13th, Newark 3, 
Hartford Special 


Machinery Co., 287 Home- 
stead St., Hartford, Conn 
Rowbottom Machine Co., Waterbury, C-nn 


CARBIDES 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa 


DoAll Co., Des Plaines, III 
Kennametal, Inc., Latrobe, Pa 
Linde Co., 30 E. 42nd St., New York 17, N. Y 


Metal Carbides Corp., Youngstown, Ohio. 

Metallurgical Products Dept. of General Elec 
tric Co., Box 237, Roosevelt Park Annex 
Detroit 32, Mich 

Vascoloy-Ramet Corp., Waukegan, Ill. 

Wesson Co., 1220 Woodward Heights Blvd 
Ferndale, Mich. 


CASTINGS, Die 


American Brass Co., Waterbury 20, Conn 
Madison-Kipp Corp., Madison, Wis. 


CASTINGS, Non-ferrous 


Bethlehem Steel Co., 701 East Third St., Beth 
lehem, Pa. 
Centrifugally Cast Products Div., Shenango 


Furnace Co., Dover, Ohio. 
Mueller Brass Co., Port Huron 35, Mich. 
Pittsburgh Brass Mfg. Co., 3199 Penn Ave., 
Pittsburgh 1, Penna. 
Vascoloy-Ramet Corp., Waukegan, Ill. 


CASTINGS—Gray Iron, Malleable 


Bethlehem Steel Co., 701 East Third St., 
Bethlehem, Pa. 

Centrifugally Cast Products 
Furnace Co., Dover, Ohio 

Hill Acme Co., 1201 W. 65th St., 
Ohio. 

Kaukauna Machine & Foundry Div., 
& Lewis Machine Tool Co., 


Div.—Shenango 
Cleveland 2 


Giddings 
Kaukauna, Wis 


Sundstrand Mch. Tool Co., 


2531 St., 
Rockford, Ill. 


CASTINGS, Steel, Stainless, etc. 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Bethlehem Steel Co., 701 East Third St., Beth- 
lehem, Pa 

Birdsboro Steel Fdry. & Mch. Co., Birdsboro, Pa 

Crucible Steel Co. of America, Henry W. Oliver 
Bidg., Pittsburgh 22, Pa 


CEMENT, Abrasive Disc 
Delta Power bg! baie 400 N. Lexington Ave., 
Pittsburgh 8, 
Ww i Sales "333 Nassau Ave., Brooklyn 


CENTER-DRILLING MACHINES 

Baker Brothers Inc., 1000 Post Ave., Toled 
10, Ohio 

Hartford Special Machinery Co., 287 Hcme- 
stead St., Hartford, Conn 

Imoroved Machinery, Inc., Nashua, N. H. 

La Salle Tool Inc., 3840 E. Outer Drive, De 
troit 34, Mich. 

Seneca Falls Mch. Co., Seneca Falls, N. Y. 

Sundstrand Mch. Tocl Co., 2531 llth St 
Rockford, Ill. 


CENTER PUNCHES — See Machinists’ 
Small Tools 


CENTERS, Grinding Machines, Indexing 
Head and Lathe 


Bearings, Inc., 3634 Euclid Ave., Cleveland 15, 


10 
Houston Grinding & Mfg. Co., Inc 
exas 
Metal Carbides Corp., Youngstown, Ohio. 
Metallurgical Preducts Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex 
Detroit, Mich 
Scully Jones & Co., 


8, 


, Houston 8 


1906 Rockwell St., Chicago 


Wesson Co., 1220 Woodward Heights Bivd 


Ferndal2, Mich 
Whitman & Barnes, 40600 Plymcuth Rd 
Plymouth, Mich. 


CERAMIC TOOL MATERIAL—See Too! 
Material, Ceramic 


CHAINS, Power Transmission and Con- 
veyor 

Boston Gear Works 
71, ass 


14 Hayward St., Quincy 


CHUCKING MACHINES, Multiple-Spindle 
Automatic 
Baird Machine Co., 

ford, Conn 
Bullard Co., 

Conn 
Cone Automatic Mch. Co., Inc 
Cross Co., 3250 Bellevue Ave., 
Goss & DeLeeuw Mch. Co., 


1700 Stratford Ave., Strat- 


286 Canfield Ave., Bridgeport 6, 
, Windsor, Vt 
Detroit 7, Mich 
Kensington, Conn. 


National Acme Co., 170 E. 13Ist St., Cleve- 
land, Ohio. 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

Olofsson Corp., 2729 Lyons Ave., Lansing, 
Mich 

Pratt & Whitney Co., Inc., West Hartford, 
Conn 

Warner & Swasey, 5701 Carnegie Ave., Cleve 
land 3, Ohio. 


CHUCKING MACHINES, Single-Spindle 
Automatic 

Bullard Co., 286 Canfield Ave 
onn. 

Cleveland Automatic Machine Co 
St., Cincinnati 12, Ohio. 

Coulter, James, Machine Co., 
Ave., Bridgeport 5, Conn 

Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

Jones & Lamson Mch. Co., Springfield, Vt. 


, Bridgeport 6, 
, 4932 Beech 
629 Railroad 


Morey Machine Co., 383 Lafayette St., New 
York 3, 

National ‘Acme Co., 170 E. 13 Ist St., Cleve- 
land, Ohio 

Potter and Johnston C 1027 Newport Ave., 
Pawtucket, R. 

Russell Holbrook & Henderson, Inc., 292 Madi 
son Ave., New York 17, N. Y 


a 
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With KENNAMETAL’ Die Grade K8 . . . 


Cost of MX’ Abrasive Wheels 
dropped 2.64 cents per unit 


Accurately kept production rec- 
ords of The Carborundum Com- 
pany show that one set of Kenna- 
metal Grade K8 punches and die 
rings outlast six sets made from 
high speed steel. Cost of the 
punch and die rings, plus setup 
time and die regrinding time 
formerly added 3.1 cents per unit. 
By the introduction of Kenna- 
metal Grade K8 punch and die 
rings, this cost has now dropped 
to less than one-half cent per unit. 

In addition to reducing your 
unit costs through extended die 
life and low maintenance, Kenna- 
metal Die Grades bring you 
additional benefits through their 


*Trademark 


ability to hold close tolerances for 
greater product uniformity. 
Why not find out what Kenna- 
metal can do for the critical wear 
parts of your operation. A Kenna- 
metal Die Engineer will gladly 
work with you in selecting and 
applying the Kennametal Grade 
that best meets your require- 
ments. Get more information on 
the six grades of Kennametal’s 
“90” series or the three exclusive, 
non-galling ‘‘80”’ series... a total 
of nine Die Grades developed to 
meet every die need, including 
yours. Call your Kennametal 
Representative, or write KENNA- 
METAL INc., Latrobe, Penna. 


For more information fill in page number on Inquiry Card, on page 199 


Same operator...same product 
but thanks to Kennametal K8 
unit costs have dropped 85% 


Disassembled die used for blanking and piercing 
arbor holes in Carborundum’s MX abrasive wheels. 
Kennametal Die Grade K8 is now used for both 
the piercing punch and the punch ring that forms 
the outer diameter of the wheel. 
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St., 
Rockford, Ill. 


ECONOMY .. . ACCURACY 
in your chucking operations 


_ CHUCKS, Air Operated 

Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Calif. 

Cushman Chuck Co., Windsor Ave., Hartford 

onn. 

Gisholt Machine Se 1245 E. Washington Ave., 
Madison 10, 

Logansport Meschine Co., Inc., 810 Center Ave., 
Logansport, Ind. 

Schrader’s Son, A., 470 Vanderbilt Avenue 
Brooklyn, N. Y. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Collet 


Bryant Chucking Grinder Co., Clinton St 
Springfield, Vt. 

Cleveland Automatic Machine Co., 4932 Beech 
St., Cincinnati 12, Ohio. 

Cushman Chuck Co., 800 Windsor St., Hart- 
ford 2, Conn. 

Delta Power , 400 N. Lexington Ave., 
Pittsburgh 8, 

Errington Mech. "Ta Inc., 24 Norwood Ave., 
Staten Island 4, N. Y. 

Gisholt Mch. Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

Gorton Mch. Co., Geo., 1321 Racine St 
Racine, Wis. 

Hardinge Bros., Inc., 1420 College Ave., Elmira, 


Jacobs Mfg. Co., West Hartford 10, Conn. 

National Acme Co., 170 E. I3Ist St., Cleve- 
land 8, Ohio. 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

Standard Tool Co., 395G Chester Ave., Cleve 
land 14, Ohio 

Universal Engrg. Co., Frankenmuth 2, Mich 

Warner & Swasey, 5701 Carnegie Ave., Cleve 
land 3, Ohio. 

Zagar, Inc., 24000 Lakeland Blvd., Cleveland 
23, Ohio. 


CHUCKS, Combination Universal-Inde- 
pendent 


Cushman Chuck Co., 806 Windsor St., Hart 
ford 2, Conn 
Gisholt Mch. Co., Madison 10, Wis 


National A , 170 E. St., Cleve 
O. S. Walker ““‘H”’ Type Electro Magnetic Chucks com- ‘and 8, Ohio. 
bine the advantages of both longitudinal and transverse Skinner Chuck Co., 95 Edgewcod Ave., New 

barpole chucks ... hold parts equally strongly against forces ; ; 


in all directions. Ideal for milling, grinding and layout 
operations. Eliminates the need of carefully positioning 
work on the chuck. 


SPEED ... Lay the work on the chuck — turn switch CHUCKS, Compensating 
— start your machinery. Turn switch ‘““OFF’’ — work 
is released. Logansport Mch. Co., Inc., Logansport, Ind. 
ECONOMY ... Low first cost is your last.cost. You save 95 Ave, Mew 


Britain, Conn. 
additional money on clamps, vises, fixtures, etc., required 


by other methods. The ““H” type is also ideal as a layout 
and gaging table. 


ACCURACY ... These chucks reproduce the accuracy of 


your machine exactly! They are often used in tandem, the er aga —— . 
— the chucks being used as a convenient gaging ——<—=e°:ClU oe 
station. 


O. S. Walker chucks are available in a wide range of sizes 
and types. Permanent Magnetic, Electro Magnetic, Rec- 
tangular, Swiveling, Rotary, Vertical. 

Made by the original designers and builders of 
magnetic chucks. Send today for our new com- 
prehensive Catalog No. 58, which gives detailed 
descriptions and specifications of the entire 
O.S. Walker line. 


CHUCKS, Drill, Keyless 
O.S.WALKER 
-—. COMPANY, INC. Pittsburgh 8, Po 


Jacobs Mfg. Co., West Hartford, Conn 


Scully- s & Co., 1906 Rockwell St., Chicago 
WORCESTER 6, MASSACHUSETTS, U. S. A. — 


‘ 


CHUCKS, Drill, Key Type 

Delta Power Tool Div., 400 Lexington Ave., 
Pittsburgh 8, Pa. 

Jacobs Mfg. Co., West Hartford, Conn. 
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The Most Important Difference is Down Inside 


Differences do exist in circular steel blanks. We 
don’t mean variations in size, thickness, etc.; we 
mean the differences in quality that are rarely 
apparent from mere surface inspection. 

For years Bethlehem has made circular blanks 
by a method that both forges and rolls the steel in a 
single operation. Is this of any interest to the user? 
Does it bring about differences that are really 
important? 

The answer is a big, emphatic yes! Bethlehem’s 
unique method of manufacture insures such ad- 
vantages as soundness, excellent grain flow, and 
very high strength. Because of these characteristics, 
the machinist can always do his job with complete 
confidence; there are no hidden flaws to snag the 
cutting tool, slow the work, or cause rejections. 


If you build machinery that requires circular 
steel parts, especially parts for heavy-duty service, 
we strongly recommend Bethlehem blanks. They 
are suitable for such a long list of applications— 
fiywheels, sheave and crane wheels, gears, turbine 
rotors, clutch drums, brake wheels, and many 
others. The blanks range in size from 10 to 46 in. 
OD, and they can be furnished heat-treated or 
untreated. Prices are fully competitive. 

Write for a free copy of Booklet 216. Its numer- 
ous pictures and clearly written text will answer 
many questions that may occur to you. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Beth 


pETHEEHEN 


BETHLEHEM STEEL os 


he 
On the Pacific Coast Bethlehem products are sold by ; a 
P st St mors 
Distributor: Bethlehem teel Export Corporation 
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SHEPARD NILES 
FLOOR-OPERATED HOIST 


Operator primarily occupied with 
other duties. Uses hoist for fast, 
efficient handling of relatively 
short hauls. 


fits your plant’s needs? 


SHEPARD NILES 
CAB-OPERATED HOIST 


Operator in cab moves loads 
along at high speeds, occupies 
best vantage point for spotting 
and stacking material. 


THE RIGHT HOIST reduce your plant's hand- 


ling costs. But which one is best for the job .. . a floor-operated hoist 
where the operator is freed for other duties or a cab-operated hoist 
where he is engaged fulltime moving loads through the air? Because 
Shepard Niles manufactures both types of hoists ... as well as a com- 
plete line of cranes... we can approach your handling problem with 


an open mind. 


CRANES Overhead 


Running @ Inner Running 
Under Running 
Floor or Cab Operated 


HOISTS 
Operated from Cab 


Floor or Pulpit 


HEPARD NILE 


CRANE AND HOIST CORPORATION 


@Send for Bulletins describing 
Shepard Niles Cab and Floor- 
Operated Hoists. And request 
our representative to call. 


America’s Most Compiete Line 


of Cranes and Hoists 


Since 1903 


1572 Schuyler Ave., Montour Falls, N. Y. 
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CHUCKS, Full Floating 


Errington Mechanical Laboratory, + Norwood 
Ave., Stapleton, Staten Wend, Y 

Gisholt’ Mch. Co., Madison 10, 

es & Co., 1903 Rockwell St., Chicago 

Universal Engineering Co., Frankenmuth 2, 
Mich. 


CHUCKS, Gear 


Bryant Chucking Grinder Co., Clinton St., 
Springfield, Vt. 

Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Le Maire Tool & Mfg. Co., Dearborn, Mich 

Supreme Products, inc., 2222 S. Calumet Ave., 
Chicago 16, Ill 


CHUCKS, Independent 

Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Gisholt Mch. Co., Madison 10, Wis. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn 


CHUCKS, Lathes, etc. 


Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Calif. 

Bullard Co., Brewster St., Bridgeport 2, Conn. 

Cushman Chuck Co., Windsor Ave., Hartford 
2, Conn 

Gisholt Mch. Co., Madison 10, Wis. 

Horton Chuck, Windsor Locks, Conn. 

Jacobs Mfg. Co., West Hartford, Conn. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Scherr, George, 200 Lafayette St., 
New York 12, 

Skinner Chuck cn. ‘5 Edgewood Ave., New 
Britain, Conn. 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio. 


CHUCKS, Magnetic 


Brown & Sharpe Mfg. Co., Providence, R. |. 

DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 

Hanchett Magna-Lock Corp., Big Rapids, Mich. 

Sundstrand Mch. Tool Co., 2531 11th St., Rock- 
ford, Ill 

Walker, O. S., Inc., Worcester, Mass. 


CHUCKS, Power Operated 

Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn 

Gisholt Mch. Co., Madison 10, Wis. 

Logansport Mch. Co., Inc., Logansport, Ind. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn 


CHUCKS, Quick Change and Safety 
Jacobs Mfg. Co., West Hartford 10, Conn. 


National Tool Co., 11200 Madison Ave., Cleve 
land 2, Ohio 

— Kurt C< :. Inc., 42 Exchange Place, Jer 

y City 2, J 

Scully- 1906 Rockwell St., Chicago 
8, Ill 

Universal Engineering Co., Frankenmuth 2 
Mich 


CHUCKS, Ring Wheel 


Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Gardner Mch. Co., 414 E. Gardner St., Beloit, 
Wis. 


CHUCKS, Tapping 

DoAIll Co., 254 N. Laurel Ave., Des Plaines, III 

Errington Mechanical Laboratory, 24 Norwood 
Ave., Stapleton, Staten Island, N 

Jacobs "Mfg Co., West Hartford, Conn. 


For more information fill in page number on Inquiry Card, on page 199 
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How to speed up your 
automatic forging operations 
.--at no extra cost 


O get the continuous, fast operation 

vital to making the most of your auto- 
matic forging production lines, you need 
uniformity in the steel you use. High speed 
heat-treating and hardening operations are 
often interrupted by changes in chemical 
composition and structure of steel used. 
Uniformity cuts interruptions for adjust- 
ments. It helps you gain the full advantages 
of automatic operation. And you get the 
utmost in uniformity—at no extra cost—by 
using Timken” electric furnace fine alloy 
steel. It’s uniform from bar to bar, heat to 
heat, order to order. 

We take many extra quality-control steps 
to insure this uniformity. Some of them were 
“firsts” in the steel industry. For example, a 
magnetic stirrer for molten steel assures 


equal distribution of alloys, uniform tem- 


perature and working of the slag. And the 
Timken Company was also first to use a 
direct-reading spectrometer to insure uni- 
form grain size and chemical composition 
right to the instant the heat is tapped. 

To further assure uniformity, your order 
of Timken fine alloy steel is handled indivi- 
dually. We target our conditioning proced- 
ures to meet your end use requirements. 
Each bar is stamped to identify the heat it 
came from. This limits variations within an 
order as well as from order to order. 

So to step up your automatic forging 
operations—at no extra cost—always specify 
Timken fine alloy steel. You'll get uniform 
results, faster, continuous production, time 
after time. The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 


6, Ohio. Cable address: ““TIMROSCO”,. 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 


For more information fill in page number on Inquiry Card, on page 199 
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You get greater strength... with 


SHENANGO CENTRIFUGAL CASTINGS 


Downtime, rejects, heavy maintenance costs and too-frequent 
replacements can be cut down appreciably by the use of Shenango 


extra-strong centrifugal castings. 
They provide a finer, pressure-dense grain . . . with all the 
weakening defects eliminated, such as blowholes and sand 


inclusions. 


Though built to stand the most rugged service, each Shenan- 


go casting is precisely-dimensioned to your exacting require- 


ments. Whether you need rolls, bearings, bushings, mandrels, 


sleeves, liners, or any other essentially symmetrical part . 


specify Shenango for greater strength, greater wear-resistance, 


greater lasting power and greater savings, year after year. 
Informative bulletins are yours for the asking. Write to: 
Centrifugally Cast Products Division, The Shenango Furnace 


COPPER, TIN, LEAD, ZINC BRONZES 


MONEL METAL 


Company, Dover, Ohio. 


CENTRIFUGAL 
CASTINGS 


ALUMINUM AND MANGANESE BRONZES 


NI -RESIST MEEHANITE’ METAL + ALLOY IRONS 


For more information fill in page number on Inquiry Card, on page 199 


Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, Ill 


Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Universal Three-Jaw 


Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Delta Power Tool Div., 400 Lexington Ave., 
Pittsburgh 8, Pa 

Gisholt Mch. Co., Madison 10, Wis. 

Horton Chuck, Windsor Locks, Conn. 

Kearney & Trecker Corp., Milwaukee 14, Wis 

Logansport Mch. Co., Inc., Lcgansport, Ind. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 

Warner & Swasey, 5701 Carnegie Ave., Cleve- 

land 3, Ohio. 


CHUCKS, Wrenchless 
Gisholt Mch. Co., Madison 10, Wis. 


CIRCUIT-BREAKERS 
General Electric Co., Schenectady 5, N. Y 


CLAMPS, Toggle, Toolmakers’ 
Parallel—See Set-Up Equipment 


CLEANERS, Metal 


Oakite Products, Inc., 
York, N. Y. 


19 Rector St., New 


CLUTCHES 
Cleveland Punch & Shear Works, Co., 3917 
St. Clair Ave., Cleveland 14, Ohio. 
Dynamatic Div. Eaton Mfg. Co., Kenosha, Wis 
Fawick Corp., Cleveland, Ohio. 
Minster Mch. Co., Minster, Ohio. 
Rockford Clutch Div., Rockford, Ill. 


COLLETS—See Chucks, Collet 


COLLOIDAL GRAPHITE 


Acheson Colloids Co., 2150 Washington Ave., 
Port Huron, Mich. 


COMBINATION SQUARES—See Machin- 
ists’ Small Tools 


CHARA, Dial, Electronic and 
ir 


DoAll Co., Des Plaines, Ill. 

Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, R. I. 

Hanson-Whitney Co., 169 Bartholomew Ave., 
Hartford 3, Conn. (dial, thread) 

Sheffield Corp., Box 883, Dayton 1, Ohio. 

Standard Gage Co., Inc., Poughkeepsie, N. Y. 

Starrett, L. S., Co., Athol, Mass. 


COMPARATORS, Optical 


Bausch & Lomb Optical Co., Rochester, N. Y. 

DoAll Co., 54 Laurel Ave., Des Plaines, Ill. 

Eastman Kodak Co., Rochester, N. Y. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Opta-Metric Tools, Inc., 137 Varick St., New 
York, N. Y. 

Scherr, George, Co., 
New York 1, N. Y 


Inc., 200 Lafayette St., 


COMPOUNDS, Cleaning—See Cleaners, 
Metal 


COMPOUNDS, Cutting, Grinding, Metal 
Drawing, etc.—See Cutting and Grind- 
ing Fluids 


COMPRESSORS, Air 
oe Pneumatic Tool Co., New York 17, 4 


Ingersoll-Rand Co., 11 Broadway, New York 


Wilson, K. R., Inc., Arcade, N. Y. 
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New Oilgear ‘‘Quality-Line’ 2,000 psi 
Cylinders—for your tough jobs 


Double-Acting Cylinders Designed for Continuous, Dependable, Long-Life Service 


Check these ‘Quality-Line”’ 
Cylinder Features: 


V Dependable, Leak-Free, Long-Life Service Assured 

Oilgear Cylinders still operating efficiently after 20 or more years in heavy-duty steel 
mill operations, presses, machine tools—cause equipment builders and users alike to 
claim—“For the lowest cost per year— it's Oilgear!"’ This reputation for reliability is the 
result of craftsmanship in every phase of proven, “gimmick-free" design and production 
that only four decades of experience can produce. 


V Two Ram Sizes Available For Each Cylinder Bore Size 

Standard or large—ground and polished rams have threaded ends and multiple wrench 
flats. Large rams provide exceptional rigidity and high return speeds. 

Optional: alloy or hardened steel rams; chrome plating; special ram ends. 


V Rugged, Shock-Resisting, ‘‘Hot-Rolled,”’ Bar Steel Heads 
Accurately machined and gauged for concentricity with cylinder bore and ram. New de- 
sign saves space. Extra-large machined passages and pipe-tap-ports reduce fluid 
velocities, turbulence, and pressure loss. Straight or special tapped ports available. 


V Confined, Preloaded, Super-‘‘O” Cylinder Seals 


Insure permanently leak-free, static and pressure seals between cylinders and heads. 


V Heavy-walled, Seamless Steel Cylinders Precision Bored, 
Honed, and Polished 


Carefully gauged for roundness, straightness, size— minimizes friction, slip, and wear. 


V Simplified, Rotatable Head Mountings 


Split, alloy-steel keeper rings and steel flanges allow heads to be rotated to any degree 
for mounting . . . re-positioned, or removed for inspection independently. 


V Short, Recessed, Steel Tie Bolts 


Eliminate long, sagging tie bolts, axial compression load on cylinders, distortion, stretching, 
exposed threads and nuts .. . permit individual head removal. 


V Pistons Accurately Machined Concentric With Ram 


V Four Precision-Fitted, Automotive-type Piston Rings 
Effective sealing, exceptionally long life under severe, high temperature service. 


V Molded, “‘V’"’-Type, Preloaded Ram Packing 


Positive sealing action with uniform low friction characteristics. Face-mounted gland 
prevents excessive tightening and binding on ram. 


V Large Area, Bushing Bronze Ram Guide 
V Molded, Non-abrasive, Unit-Seal Ram Wiper 


Has low friction coefficient—effectively removes dirt or abrasive material to prevent 
scoring ram, packing and guide wear, or infiltration into system. Maintains a sharp edge 
to uniformily clean the ram on every cycle. 

V Exclusive, Self-Aligning, Adjustable Hydraulic Cushions 
Available in front, rear, or both heads to eliminate shock, piston scoring, rapid wear, and 
check valves . . . an exclusive Oilgear design. 

Custom Application-Engineering Service 

Given specific information, Oilgear Application-Engineers can recommend the best cyl- 


inder for your application. Oilgear will also custom-design and produce cylinders and 
complete Fluid Power Systems to exactly match your Controlled Motion requirements. 


Call your local factory-trained, Oilgear Application-Engineer. Or 
write, giving specifie information directly to 


THE OILGEAR COMPANY 


Application-Engineered Fluid Power Systems 
1569 WEST PIERCE STREET - MILWAUKEE 4, WISCONSIN 


NEW 
2,000 psi 
LONG-LIFE 
STEEL 
CYLINDERS 


STANDARD MOUNTINGS 


Heads can be combined, interchanged— 
rotated or removed independently. 


Front and 
rear Center 
lug 
Mounting 


Front and 
rear Foot 
Lug 

Mounting 


Front 
Flange 
Head 
Mounting 


Rear 
Flange 
Head 
Mounting 


Clevis 
Mounting 
and Plain 
Front 
Head 


SIZES 


Bore Diameter (i.d.) | 2" |2%2" 13%" | 4" | 5” | 6” | 7” | 8’ 


Standard | Rom Diam. = 3" 
Ram | Max. Stroke | 55”| 60”! 60” | 65”| 85”| 95”1105"|110" 


Ram | Max. Stroke| 80"| 87”| 95” |160" 


Large Ram Diam. 14%" 


Longer Stroke Cylinders Available On Request 


4 Oilgear Cylinder Bulletins 
Available On Request 


No. 7 1000—2,000 psi Standard Cylinders 


No. 73000—3,500 psi Heavy-Duty Cylinders 
Lug and Flange Mounted 


No. 73245—3,500 psi Heavy-Duty Cylinders 
Hollow-Trunnion Mounted 


No. 79000— Heavy-Duty, Custom-Built Cylinders 
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Pooper 


gives you complete information 
for fast, easy gear selection. 


In Horsburgh & Scott’s new Gear Catalog No. 57 
you get ai// the information necessary to design 
and order the gearing offering greatest efficiency 
and operating economy for your industrial 
applications. 


Contains Useful New Features: 


@ Gear Material Selection Guide 
@ Heat Treating Information and Recommendations 


e@ AGMA Class 1 Horsepower Rating Formulas and Tables 
@ Shaft Size Formulas 

@ Maximum Bores for Pinions 

@ Revised Rules for Ordering 

© Gear Cutting Facilities at Horsburgh & Scott 


You'll find these and many more informative 
features in this new 112 page catalog. Send for 
your free copy of H & S Gear Catalog No. 57 
today. Please write on your company letterhead. 


THE HORSBURGH & SCOTT) CO. 


GEARS AND SPEED REDUCERS 
5112 Hamilton Avenue 
Cleveland 14, Ohio 


CONTOUR FOLLOWER-—Sce Tracing At- 


tachments 


CONTRACT WORK 
Baker —_— Inc., 1000 Post Ave., Toledo 


0, 
Bliss, E. C., Co., 1375 Raff Rd., S. D., Canton, 


Cigvetand Automatic Machine Co., 4932 Beech 
Cincinnati 12, O 


Esl | Engrg. Co., 750 5. "13th St., Newark 3, 


Erie oe Co., 1253 W. 12th St., Erie, 
Penna. 


Hartford Special Machinery Co., 287 Home- 
stead St., Hartford, Conn. 


Lake Erie “Machinery oe. 470 Woodward 
Ave., Buffalo 17, N. 


National Acme Co., 170 E. 131lst St., Cleve- 


Van Keuren Co., Watertown Mass 


CONTROLLERS 
Grainy Co., 1331 S. Ist St., Milwaukee, 


is. 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 


CONTROL SHAFTS—See Lead-screws & 
Splines, Ball Bearing 


CONVEYORS FOR DUST, CHIPS, ETC. 


Barnes, W. F. & John Co., Rockford, Ill. 
Commercial Filters Corp., Melrose, Mass 


COPPER 


American Brass Co., 25 Broadway, New York, 


Mueller Brass Co., Port Huron 35, Mich 
Revere Copper & Brass Inc., 230 Park Ave., 
New York, N 


COUNTERBORES AND COUNTERSINKS 

Circular Tool Co., Inc., 765 Allens Ave., Provi- 
dence 5, R. | 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio 

DoAll Co., Des Plaines, Ill. 

Ex-Cell-O Corp., 120 Oakman Bivd., Detroit 
32, Mich. 

Haynes Stellite Div., Union Carbide & Carbon 
Corp., 30 E. 42nd St., New York. 

Heller Tool Co., Newcomerstown, Ohio. 

National Tool Co., 11200 Madison Ave., Cleve- 
land Ohio 

National Twist Drill & Tool Co., Rochester, 


Mich. 
Scully-Jones & Co., 1906 Rockwell St., Chicago 
8, Ill. 


Standard Tool Co., 3950 Chester Ave., Cleve- 
land 14, Ohio 


Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass 

Wesson Co., Se Woodward Heights Blivd., 
Detroit 20, Mic 

Whitman & ol 40600 Plymouth Rd., 
Plymouth, Mass. 


COUNTERS 
Starrett, The L. S., Co., Athol, Mass. 


COUPLINGS 


Birdsboro Steel Foundry & Machine Co., Birds- 
boro, 


Pa 
Boston Gear Works, 14 Hayward St., Quincy 


, Mass. 
James, D. O., Gear Mfg. Co., 1140 W. Monroe 
Chicago 7, Wl 
Mueller Brass Co., Port Huron, Mich. 
Philadelphia Gear Works, Erie Ave., and G 
St., Philadelphia, Pa. 
Schrader’s Sons, A., 470 Vanderbilt Ave., 


Pressed Steel Co., Jenkintown, Pa. 

Shaft 

Thor Power Tool Co., Prudential Plaza, Chi- 
cago |, Ill. 

Walker Co., Inc., O. S., Rockdale St., Worces- 
ter, Mass. 
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IVERSAL GRINDER 


PARKER MAJESTIC precision MacHiNes 


“ GREATER IN PERFORMANCE 
i THE NEW | fs 
which Brings to industry a muchwider 


Product Directory 


Zirconium! .. . in this single word lies a 
story of remarkable press progress at 
K. R. Wilson. A press was needed for 
cutting and pressing zirconium, glisten- 
ing metal vitally important in the con- 
struction of nuclear reactors for atomic 
energy. The problem was put to Wilson 
engineers. The challenge was accepted 
and a press was built to do the job! The 


HEAVY DUTY RAM 6” diameter heat 
treated and ground alloy steel ram. 10” 
bore. 18” stroke. 


DOUBLE ACTING CYLINDER 
Provides power on upstroke for stripping 
and to offset weight of tooling. 


COMPLETE RAM CONTROL Stops 
in any position; allows you to raise just 
enough to clear work. 


DRAMATIC EXAMPLE OF 
PRESS PROGRESS BY WILSON 


KR. WILSON PRESS HELPS HARNESS 


No. 3700AA-200-2 


K. R. Wilson 3700AA-200-2 200-Ton 
Capacity Motor Driven Hydraulic Press 
combines all the features necessary to 
cut and press zirconium with maximum 
efficiency and economy. The 3700AA- 
200-2 is but one of scores of examples 
of the years-ahead technical thinking that 
makes any type of Wilson press your 
wisest buy. 


CONSIDER THE FEATURES AND YOU'LL CHOOSE WILSON 
MODEL No. 3700AA-200-2 


GUIDED RAM Non- rotating fam 
completely eliminates ram turning. 


SIDE-MOUNTED HYDRAULIC 
UNIT Requires minimum amount of 
floor space; easily accessible for service. 


RAM SPEEDS Rapid Idle Approach 
Speed to 23 tons, 52” per minute. Press- 
ing Speed to 200 Tons, 834” per minute. 
Rapid Idle Return to 15 Tons, 75” 
per minute. 


FOR FULL DETAILS WRITE FOR BULLETIN No. 37 


OFFICES AND FACTORIES — 212 MAIN ST., 


HYDRAULICS DIVISION 


K. R. WILSON, Inc. 


ARCADE, NEW YORK, U.S.A. 
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For more information fill in page number on Inquiry Card, on page 199 


CRANES, Electric Traveling 


Cleveland Crane & Engrg. Co., Wickliffe, Ohio. 
Shepard Niles Crane & Hoist Corp., Montour 
Falls, N 


CUTTERS, Keyseating 
Baker Brothers Inc., 1000 Post Ave., 
io 

Davis Keyseater Co., 
Rochester 8, N. Y. 

DoAll Co., Des Plaines, Ill. 

du Mont Corp., Greenfield, Mass. 

Mitts & Merrill, 1009 So. Water St., 
Mich. 

National Twist Drill Co., Rochester, Mich. 

Wesson Co., 1220 Woodward Heights Blvd., 

Ferndale, Mich. 


Toledo 
405 Exchange ‘5St., 


Saginaw, 


CUTTERS, Milling 
Apex Tool & Cutter Co., 
Shelton, Conn. 
-Colman Co., 


Inc., 235 Canal St., 
1300 Rock St., 


Rockford, 


Brown & Sharpe Mfg. Co., oe R. |. 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 

DoAll Co., Des Plaines, Ill. 

Ex- eS Corp.,° 1200 Oakman Bivd., Detroit 

, Mich 

Gorton, George, Mch. Co., 1321 Racine St., 
Racine, Wis. 

Hanson-Whitney Co., 169 Bartholomew Ave., 
Hartford 3, Conn. (dial, thread) 

Haynes Steilite Co., Kokomo, Ind. 

Ingersol Milling Mch. Co., 2442 Douglas St., 


ockford, Ill. 
Kennametal, Inc., Latrobe, Pa. 
Lovejoy Tool Co., Inc., Springfield, Vt. 
Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 
National Tool Co., 11200 Madison Ave., Cleve- 
land 2, Ohio. 
ae Twist Drill & TI. Co., 
ic 
Onsrud Machine Works, Inc., Niles 
Standard Tool Co., 3950 Chester = 
land 14, Ohio 
Tomkins-Johnson Co., Jackson, Mich. 
Vascoloy-Ramet Corp., Waukegan, Ill. 
Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 


Rochester, 


Cleve- 


CUTTING AND GRINDING FLUIDS 


Cincinnati Milling Products Div., Cincinnati, 


10. 
Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati 9, Ohio. 
oil Co., 70 Pine St., 


DoAit Des Plaines, III. 
Oakite Products, Inc., 26 Rector St., New 


York 6, N. Y. 
Shell Oil Co., 50 W. 50th St., New York, N. Y. 
Sinclair Refining Co., 600 Fifth Ave., New 
York, N. Y. 
Stuart, D. A. Oil Co. Ltd., 2727 S. Troy St., 


New York, 


Chicago 23, 

7 Oil Co., 1608 Walnut St., Philadelphia, 
a. 

Texas Co., 135 E. 42nd St., New York, N. Y. 


CUTTING-OFF MACHINES, Lathe Type 


Bardons & Oliver, ona 1133 West Ninth St., 
Clevela 
Brown & Sharpe Mig, Ce. Providence, 
Automatic Machine Co., 9932 
, Cincinnati 12, Ohio. 
oun’ Automatic Mch. Co., Windsor, Vt. 
Cosa Core., 405 Lexington Ave., New York 


Modern Machine Tool Co., Jackson, Mich. 


CUTTING-OFF SAWS, Abrasive Wheel 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pa 

DoAll Co., Des Plaines, Wt. 

oe Co., New Bond St., 


ass. 

Simonds Abrasive 
Philadelphia 35, 
Wallace — Mio. Co., 1308 Diversey 

Parkway, Chicago 14, Ill. 


Worcester 6, 


Tacony & Fraley Sts., 


CUTTING TOOLS—See Tool Material 


> 
— = & : 
< 
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SIMONDS 


ABRASIVE CO. 


COOL ACTION HELPS 
TOOL STEELS 
HOLD THEIR TEMPER 


SA Borolon is a unique and radically 
different aluminum oxide abrasive. 
Cutting particles are of single, un- 
crushed crystal formation for greater 
stress-free cutting edges. This is why 
these wheels give faster grinding with 
heavier cuts—and, at the same time, 
protect expensive tool steels with safe, 
non-burning action. Use SA Borolon 
wheels on your grinders. 


Ideal for tool and cutter a 
grinding and horizontal 
surface grinding. 


Send for bulletin 
ESA 272 for details 
plus grain and grade 
specifications. 


si 


Tacony & Fraley Sts., Philadelphia 37, Pa. 
‘ Division of Simonds Saw and Steel Co. 
: BRANCHES: Philodeiphic + Chicago - Detroit » Shreveport + Los Angeles + San Francisco + Portland, Ore. 
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versatility. Ask about ROTAB today! 
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THROUGH 
THESE MICROSCOPES... 


POSITIONING 
WITH 5 SECOND ACCURACY! Ave., Buffalo 17, N. Y 


Rotary table positioning with 5 second accuracy? Amazing! And 
when you recall that there are 1,296,000 seconds in any circle, 5 
second accuracy is indeed amazing, but true . 
able rotary tables. For by incorporating optical measuring systems 
into ROTAB design, full 360° radial positioning, 90° angular set- 
tings are easily achieved with this fine degree of precision 
repeat settings within one second of arc are standard procedure! 


Microscopic accuracy is just one unique ROTAB feature. In addition, 
motor powered rotating and tilting, easy-to-use portable controls, 
horizontal loading vastly improve efficiency . . . to a point, in fact, 
where 50% savings in set-up time alone are not unusual. You can 
use ROTAB, moreover, for inspection and quality control operations 
or for tool room machining. In a nutshell, ROTAB gives you precision 
positioning, cost-cutting efficiency and a wide range of application 


FREE! New ROTAB catalog includes illustrations, detailed information on complete ROTAB 
line, from 12” to 84” faceplate sizes. A copy is yours for the asking .. . write today. 


MACHINE PRODUCTS 


6771 E. McNICHOLS ROAD + DETROIT 12, MICHIGAN 


and 


CYLINDERS, Air 

Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Hannifin Co., 509 S. Wolf Rd., Des Plaines, III 

Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 

Logansport Mch. Co., Inc., Logansport, Ind 

Thompson Products, Inc., Warren, Mich 

Tomkins-Johnson Co., Jackson, Mich. 


CYLINDERS, Hydraulic 

Barnes, John S., Corp., 301 S. Water St., 
Rockford, Ill. 

Chee Pneumatic Tool Co., New York 17, 
N 


Hannifin Co., 509 S. Wolf Rd., Des Plaines, Ili 
Hydraulic Press Mfg. Co., Mt. Gilead, Ohio 
Logansport Machine Co., Inc., Logansport, Ind 
Oilgear Co., 1569 W. Pierce St., Milwaukee, 
Wis 
Thompson Products, Inc., Warren, Mich 
Vickers, Inc., Detroit 32, Mich 
Wilson, K. R., Inc., Arcade, N. Y 


DEBURRING . MACHINES 


Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Delta Power Too! Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa 

Modern Industrial Eng. Co., 14230 Birwood 
Ave., Detroit 38, Mich 

Osbern Mfg. Co., 5401 Hamilton Ave., Cleve- 
land 14, Ohio 

Sheffield C :p., Box 893, Dayton 1, Ohio. 

Wallace Supplies Mfg. Co., 1308 Diversey 

Parkway, Chicago 14, Ill 


DEMAGNETIZERS 
Blanchard Mch. Co., 64 State St., Cambridge, 


ars. 
Lufk.n Rule Co., Saginaw, Mich 


DIE CASTINGS—See Casting, Die 


DIE CASTING MACHINES 

Cleveland Automatic Machine Co., 4732 Beech 
St., Cincinnati 12, Ohio 

Hydraulic Press Mfg. Co., Mount Gilead, Cho 

Lake Erie Machinery Corp., 470 Woodward 


DIE CUSHIONS 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Cantcn 


Ohio 
Clearing Mch. Corp., 6499 W. 65th St., Chi- 


. . with ROTAB tilt- cago, III 


Danly Mch. Specialties, Inc., 2100 S. Laramie, 
Chicago 50, Ill. 

Dayton Rogers Mfg. Co., Minneapolis, Minn. 

Federal Machine & Welder Co., Overland Ave., 
Warren, Ohio 

Minster Mch. Co., Minster, Ohio 

Verson Allsteel Press Co., 93rd St., and S. Ken- 
wood Ave., Chicago, Ill. 


DIE INSERTS, Carbide 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Kennametal Inc., Latrobe, Pa. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Vascoloy-Ramet Corp., Waukegan, Ill. 


DIE SETS AND DIEMAKERS’ SUPPLIES 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 


Ohio 

Danly Mch. Specialties, Inc., 2100 S. Laramie, 
Chicago 50, Ill. 

Producto Mch. Co., 985 Housatonic Ave., 
Bridgeport 1, Conn 


U. S. Tool Co.,Inc., 255 North 18th St., Am- 
pere, N. J. 
Wales-Strippit Co., Akron, N. Y. 


DIE SINKING MACHINES—See Milling 
Machines, Die Sinking, etc. 


SS 


ROLLED THREAD 


SAGINAW SCREWS 


Make Your Product 


easier to produce 
easier to operate 
easier to sell 


The secret lies in a new anti-friction principle—steel balls recircu- 
lating in closed-circuit raceways. They permit Saginaw b/b Screws 
to change rotary motion into linear motion with over 90% efficiency 
and 4/5 less torque than Acme screws. Result: Saginaw b/b Screws 
save manual effort or electrical power; they permit space savings— 
smaller motors and gear boxes; they provide more dependable 
performance; more precise positioning; more temperature toler- 
ance and more lubrication latitude. 


SEVEN STANDARD SIZES REDUCE COSTS 


Top-quality Saginaw b/b Screws are the only kind stocked in seven stand- 
ord commercial rolled thread sizes, cut to desired length, for low cost and 
fast avery. Or you con order custom machined screws for critical or 

ti Saginaw has successfully built screws from 
Ww inches to 39'2 feet long—*« inches to 10 inches diameter. 


MANY TYPICAL APPLICATIONS 


Saginaw b/b Screws have been applied to automatic garage doors, auto- 
mobile seat adjusters and window lifts, barber chairs, hospital beds, 
bumper jacks and circuit breakers. Or they can be used for heavy industry 
equipment like die table positioners, drill presses, lift trucks and welders. 


FREE ENGINEERING HELP FOR 
YOUR SPECIAL APPLICATION 


Let Saginaw's experienced engineers help solve your special application 
problems. Just write or phone us—no obligation. 


crow 


SAGINAW STEERING GEAR DIV., GENERAL MOTORS CORP., SAGINAW, MICH. 


For more information fill in page number on Inquiry Card, on page 199 


CTUATE 


MORE EASILY... 
EFFICIENTLY... 
ECONOMICALLY 


Automatic Garage Door lifts and lowers easily and smoothly 
when actuated by Saginaw bb Rolled Thread Screw. 


HOW THE WORLD’S MOST EFFICIENT 
ROTO-LINEAR DEVICE WORKS 


screw travels When rotary motion is applied to 
the screw, the bb nut is driven 
along the axis of the screw, chang- 
ing rotary motion to linear motion 
with over 90% efficiency. 


When rotary motion is applied to 
the b/b nut, the screw is driven 


along its longitudinal axis, changing 


rotary motion to linear motion with » 


SEND TODAY FOR FREE 1958 egestas DATA BOOK 

-- 
Sn. 

Saginaw Steering Gear Division 

General Motors Corporation 


bb Screw and Spline Operation 
Dept. 5M, Saginaw, Michigan 


Please send new engineering data book on Saginaw b b Screws and 
Splines to: 

NAME 

COMPANY 


ADDRESS 


73 
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DIE STOCKS—See Stocks and Dies 


DIES, Blanking, Forming, Drawing, Ex- 
truding, etc. 
Bath, Cyril Co., 
Ohio 
Cincinnati Shaper Co., 
cinnati, Ohio 
Dreis & Krump Mfg. Co., 
Chicago 36, Ill 
Ferracute Mch. Co., Bridgeton, N. J 
Metal Carbides Corp., Youngstown, Ohio 
Metallurgical Products Dept. of General 
tric Co., Box 237, Roosevelt 
Detroit 32, Mich 
Moore Special Tcol Co., 
Bridgeport 7, Conn 
Niagara Mch. & Tool 
Ave., Buffalo 11 
Olofsson Corp., Lansing, Mich 
Ryerson & Son, Inc., Jos 
St., Chicago 8, Ill 
Vascoloy-Ramet Corp., Waukegan, 
Verson Allstee! Press Co., 93rd St., 
wood Ave., Chicago, Ill 
Wales-Strippit Corp., North Tonawanda, N. Y. 


32324 Aurora Road, Solon, 
Hopple & Garrard, Cin 
7400 Loomis Bivd., 


Elec 
Park Annex, 


Inc., 740 Union Ave., 


Wks.. 637 Northland 
Y 


16th & Rockwell 


il 
and S. Ken- 


DIES, Lettering and Embossing 
Wales-Strippit Ccrp., North Tonawanda, N. Y. 


DIES, Self-opening Threading 

Consolidated Mch. Tool Div., 565 Blossom Rd 
Rochester 10, N. Y 

Greenfield Tap & Die Corp., Greenfield, Mass 

Jones & Lamscn Mch. Co., Springfield, Vt. 


Landis Mch. Co., Waynesboro, Pa 
National Acme Co., 170 E. I3Ist St., Cleve- 
land, Ohio 


DIES, Thread Cutting—See Stocks and 


Dies 


DIES, Thread Rolling 


Landis Machine Co., Waynesboro, Pa. 


National Acme Co., 170 E. 


land 8, Ohio 


131st St., 


Cleve- 


Pratt & Whitney Co., Inc., West Hartford, 
Conn 

Reed Rolled Thread Die Co., P. O. Box 350, 
Worcester 1, Mass 

DISINTEGRATORS 

Cincinnati Milling and Grinding Mchs., Inc 
Cincinnati 9, Ohio 

Electro-Spark Co., Inc., 23 E. 26th St., New 
York 10, N 

Elox Corp., Royal Ook 3, Mich. 

DIVIDERS AND TRAMMELS—See Lay- 
out and Drafting Tools 

DIVIDING HEADS—See Indexing and 
Spacing Equipment 

DOWEL PINS 

Allen Mfg. Co., 133 Sheldon St., Hardford 2, 
Conn 

Danly Mch. Specialties, Inc., 2100 S. Laramie, 
Chicago 50, Ill. 

DoAll Co., Des Plaines, Ill 


Producto Machine Co 
Bridgeport, Conn 
Standard Pressed Steel Co., 
U. S. Tor! Co., Inc 

pere, N. J 


255 North 18th St., 
DRAWING COMPOUNDS 


Oakite Products, Inc., 26 Rector 


ork 6 
Stuart, D. A. Oil Co. Ltd., 
th. 


Chicago 23, 


St., 
2727 S. Troy 


DRESSERS, Grinding Wheel 

Colonial Broach & Machine Co 
Harper St., Detroit 13, Mich 

DoAll Co., 254 N. Laurel Ave 


, P. O. Box 


Des Plaines 


985 Housatonic Ave., 


Jenkintown, Pa. 
Am- 


New 


St., 


37, 


Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 

Hamilton Tool Co., 834 S. 9th St., Hamilton, 
Ohio 


20—0° to Tap Capacity 


Write for i Information 


UNIVERSAL JOINT 
ADJUSTABLE 
TAPPING & DRILLING HEAD 


Here’s another hi-speed pro- 
duction tool from Errington, 
This dependable tool is ad- 
justable to any pattern of 
holes . .. is available with 4 
or 6 spindles. Positive clutch 
drive and reverse. Head made 
of the best grade sand Cast 
Aluminum with hardenedand 
ground gears and spindles 
(made in one piece). Full 
grooved ball thrust bearings 
at all thrust points and Oilite 
bronze radial bearings. Re- 
member to do more... better 
faster ...rely on Erring- 
ton Hi-Speed Production 
Tools. 


Min. centers 11/16" 
Max. Pattern 5%" 


#1—7/32° to Tap Capacity 
Min. centers 
Max. Pattern 8 


Metal Carbides Corp., Youngstown, Ohio 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich 

Moore Special Tool Co., Inc., 724 Union Ave., 
Bridgeport, Conn. 

Norton Co., 1 New Bond St., Worcester, Mass. 

Pratt & Whitney Co., Inc., West Hartford, 
Conn. 

Scherr, George . 200 Lafayette St., 
New York 12, 

Corp., 721 ‘Springfield 


Standard Tool Co., 
land 14, Ohio 


Dayton 1, 


3950 Chester Ave., Cleve 


DRIFT KEYS 

DoAIl! Co., Des Plaines, Ill. 

Scully Dones & Co., 1906 S. Rockwell St., Chi- 
cago 8, Ill. 


Whitman & Barnes, 


40600 Plymouth Rd., 
Plymouth, Mich. 


DRILL HEADS, Multiple Spindle 
Atlas Press Co., 20108 N. Pitcher, Kalamazoo, 


Mic 

Baker Brothers Inc., 1000 Post Ave., Toledo 
10, Ohio 

Barnes Drill Co., 814 Chestnut, Rockford, III 

Baush Machine Tocl Co., 15 Wason Ave., 
Springfield, Mass. 

Buffalo Forge Co., Broadway, Buffalo, N. Y. 


Cross Co., 3250 Bellevue, Detroit 7, Mich. 
Davis & Thompson Co., 4460 N. 124th St., 
Milwaukee 10, Wis. 
Delta Power Tool Div., 
Pittsburgh, Pa. 
Errington Mechanical Laboratory, 24 pureed 


400 N. Lexington Ave., 


Ave., Stapleton, Staten Island, 

Ettco Tool Co., Inc., 594 Johnscn Brook- 
lyn, 

Hartford Special Machinery Co., 387 Home- 
stead Ave., Hartford, Conn. 


La Salle Tool, Inc., 
troit 34, Mich. 
Leland Gifford Co., 

Mass. 
National Automatic Tool Co., Richmond, Ind. 
Snyder Tool & Engrg. Co., 3400 Lafayette, De- 


troit 7, Mich. 
Thriftmaster Products Corp., 1076 N. Plum 


3840 E. Outer Drive, De- 
Box 989, Worcester 1 


St., Lancaster, Pa. 
United States Drill Head Co., 616 Burns, Cin- 
cinnati, Ohio 
Zaaar, Inc., 24000 Lakeland Blvd., Cleveland 
hio 


DRILL HEADS, Unit Type 


Barnes Drill Co., 814 Chestnut 

Delta Power .Tool Div., 
Pittsburgh, Pa 

Hartford Special Machinery Co., 
stead Ave., Hartford 12, Conn. 

Kingsbury Mch. Tool Corp., Keene, N. H 

now Manufacturing Co., Bellwood, Illinois 


Rockford, Ill 
Rockwell Mfg. Co., 


287 Home- 


DRILL SLEEVES AND EXTENSION 
HOLDERS 


Cleveland Twist Drill 
Cleveland 14, Ohio 
DoAIll Co., Des Plaines, 


Ce., 


1242 E. 49th St., 


Greenfield Tap & Die Corp., Greenfield, Mass 
National Autcmatic Tool Co., 
National Twist & Tool Co., 
Scully-Jones & Co., 

cago 8, 


Richmcnd, Ind 
Rochester, Mich 
1906 S. Rockwell St., Chi- 


DRILLING AND BORING UNITS, Self- 
contained 


Baker Brothers Inc., 1000 Post Ave., Toledo 
10, Ohio 


Barnes, W. F. & John Co., Rockford, III. 

Baush Machine Tool Co., 15 Wason Ave., 
Springfield, Mass. 

Buhr Machine Tool Co., 839 Green St., Ann 
Arbor, Mich. 

Cross Co., 3250 Bellevue, Detroit 7, Mich 

Ettco Tool Co., Inc., 594 Johnson Ave., Brook- 
lyn 37, N. Y. 

Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Kaukauna Machine & Foundry Div., Giddings 


& Lewis Machine Tool Co., 


Kaukauna, Wis 
Kearney & Trecker Corp., 


Milwaukee 14, Wis. 


LaSalle Tool, Inc., 3840 E. Outer Dr., Detroit 
34, Mich. 

Leland-Gifford Co., Box 989, Worcester 1, 
Mass 


(Continued on page 276) 
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Time/ 
port TIME | Machine 
Workpiece hours hours minutes SAVED used 


3.6 4.5 4.5 56% Cop 
2.9 9.6 atic lathe 
6.8 8.5 47% _Powerturn 
9.6 11.5 automatic lathe 
12.4 14,7 | 14% 
0.9 1.3 automatic lathe 
0.3 0.6 8B 53% ‘Pewerturn Cop 
6.8 9.7 automatic lathe 
5.3 6.0 59% ‘Powertum Copymatic 
3.4 5.9 automatic lathe 
3,1 3.6 59% Powertum Copymatic 
67 automatic lathe 


6.6 a: automatic lathe 
3.2 O 42% Pewertum Cop 
6.6 automatic lathe 
- 4.6 4 29% | Powerturmn Cop 


.the Powerturn Copymatic invites comparison! ; 


A well-known machine tool manufacturer kept records 
on Powerturn Copymatic production compared to 
previously used automatic lathes . . . On the ten jobs 
recorded, savings in time alone range up to 59%! 
Average time savings were better than 45%! Note 
that set-up time (lower in every case) was included. 


Virtually every Lodge & Shipley Copymatic instal- 
lation has resulted in significant savings. Your Lodge & 
Shipley distributor will gladly help you investigate 
Powe:turn Copymatic possibilities in your pliant or write 
direct for additional case history data. The Lodge & 
Shipley Co.,3057 Colerain Ave.,Cincinnati 25,Ohio. 


For more information fill in page number on Inquiry Card, on page 199 
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National Automatic Tool Co., S. 7th and 
Sts., Richmond, Ind 

Russell Holbrook & Henderson, Inc., 292 Mad- 
ison Ave., New York 17, N. Y. 

Sheffield Corp., Box 893, Dayton 1, Ohio 

Snyder Tool & Engrg Co., 3400 E. Lafayette 
Detroit, Mich 

Townsend, H. P. Mfg. Co., Elmwood, Conn 

Western Machine Tool Works, Holland, Mich 

24000 Lakeland Bivd., Cleveland 


DRILLING MACHINES, Automatic 
Coe Brothers Inc., 1000 Post Ave., Toledo 


ean Drill Co., 814 Chestnut, Rockford, Ill 

Barnes, W. F. & John Co., Rockford, Iil. 

Baush Machine Tool Co., 15 Wason Ave., 
Springfield, Mass. 

Bodine Corp., 317 Mt. Grove St., 


Bridgeport 
5, Conn. 


Leland-Gifford Co 


Coss Corp., 405 Lexington Ave., New York 17, 


Cross 7, 3250 Bellevue, Detroit 7, Mich. 

Davis & Thompson Co., 4460 N. 124th St., 
Milwaukee 10, Wis. 

Edlund Mchry. Co. Div., Cortland, N. Y: 

Ettco inc., 594 Johnson Ave., Brook- 
lyn 

Hartford eats Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Kingsbury Mch. Tool Corp., Keene, N. H. 

LaSalle Tool, Inc., 3840 E. Outer Dr., Detroit 


34, Mich. 
Box 989, Worcester 1, 
Mass. 
Le Maire Tool & Mfg. Co., Dearborn, Mich. 
Modern Industrial Co., 14230 Birwood 
Ave., Detroit 38, Mich. 
Moline Tool Co., Moline, III. 


National Automatic Tool Co., Inc., S. 7th and 
N. Sts., Richmond, Ind. 
Olofsson Corp., Lansing, Mich. 
, 292 Mad- 


Russell, Holbrook & Henderson, Inc 
ison Ave., New York 17, N. Y. 


Patents Pending 
* Keep your machines oper- 
ating at top capacity 


¢ Helps eliminate down-time 
for machine adjustments . . . 


Eliminate trial runs... 


¢ Reduce your tool breakage 
and costly rejects ... 


give you 
positive contro! 
of tool life 


4133 E. TEN MILE RD., CENTERLINE, MICHIGAN 


reduce production 


Many of our Units are now in use throughout the Automotive and Metalworking Industries. 


Write for additional information and catalog 


1958 


Too! 
Control 
Units 


costs on all 
machines with 
multiple 
tooling! 


Built to customer specifications 


design and 
manufacturing, inc. 


Secrest Machine Co., Washington, D. C. 

Snow Manutocturing Co. Co., Bellwood, Ili. 

Townsend H. P. 9. Elmwood, Conn. 

Wales-Strippit Corp., on on, 

Zager, Inc., 24000 Bivd., Cleveland 
3, Ohio 


DRILLING MACHINES, Bench 
as Press Co., 20108 N. Pitcher, Kalamazoo, 


ich. 

— Forge Co., 490 Broadway, Buffalo, 

Cincinnati Lathe & Tool ce.. 
Cincinnati 9, Ohio 


Cosa Corp., 405 Lexington Ave., 
17, N. 


Marburg Ave., 
New York 


Delta Power Tool Div., 

Pittsburgh, Pa. 
Ediund Machinery Co. Div., Cortland, N. Y 
Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 


400 N. Lexington Ave., 


Hamilton Tool Co., 834 S. 9th St., Hamilton, 
Ohio 
Hartford Special Machinery Co., 287 Home 


stead Ave., Hartford, Conn 
Leland-Gifford Co., Box 989, Worcester, Mass 


DRILLING MACHINES, Deep Hole 


—— Brothers Inc., 1000 Post Ave., 
hio 

Baush Machine Tool Co., 
Springfield, Mass. 

Ex-Cell-O Corp., 1200 Oakman Bivd., 
32, Mich 

Hartford Special Machinery Co 


Toledo 
15 Wason Ave 
Detroit 
287 Home- 


stead Ave., Hartford, Conn 

Leland-Gifford Co., Box 989, Worcester 1 
Mass. 

Morey Lafayette St 


Machine Co., 383 

New York 3, N. Y. 

National Automatic Tool Co., Inc 
N. St., Richmond, Ind 

Pratt & Whitney Co., Inc., West Hartford 
Conn 

Wales-Strippit Corp., Akron, N. Y 


, S. 7th and 


DRILLING MACHINES, Gang, Multiple- 
spindle 

Baker Brothers Inc., 1000 Post Ave., Toledo 

io 

Barnes Drill Co., 814 Chestnut, Rockford, III 

Barnes, W. F. & John Co., Rockford, Ill. 

Baush Machine Tool Co., 15 Wason Ave., 
Springfield, Mass. 

Bodine Corp., 317 Mt. Grove St., Bridgeport 
, Conn. 

Cincinnati Bickford Div., 
hio 

Cleereman Machine Tool Co., Green Bay, Wis. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Davis & Thompson Co., 4460 124th St., Mil- 
waukee 10, Wis 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh, Pa. 

Edlund Machinery Co. Div., Cortland, N. Y. 

— Co., 1300 St. Clair Ave., Cleveland, 

io 

Fosdick Mch. Tool Co., 
cinnati 23, Ohio 

Greenlee Bros. & Co., 136 12th St., Rock- 


Oakley, Cincinnati, 


1638 Blue Rock, Cin- 


ford, 

Hamilton Tool Co., 834 So. 9th St., Hamil- 
ton, Ohio 

Hartford Special Machinery Co., 287 Home- 


stead Ave., Hartford, Conn 
Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Iil. 
La Salle Tool, Inc., 3840 E. Outer Drive, De- 
troit 34, Mich. 
Leland-Gifford Co., Box 989, Worcester, Mass. 
Le Maire Tool & Mfg. Co., Dearborn, Mich. 
Modern Industrial Eng. Co., 14230 Birwood 
Ave., Detroit 38, Mich. 

Moline Tool Co., Moline, III. 
National Automatic Tool Co., Inc. 
N. Sts., Richmond, Ind. 
Snyder Tool & Engrg. Co., 

Detroit 7, Mich. 


, S. 7th and 
3400 E. Lafayette, 


Western Machine Tool Works, Holland, Mich 
Cleveland 


24000 Lakeland ‘Blvd., 


iia. 
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a new TAP-LOK Self-Tapping INSERT 
designed to Aircraft Standards 


Acting on the request of many industrial design 
engineers for a TAP-LOK INSERT that meets 
aircraft standards, we now offer the H-Series IN- 
SERT. Design features are: 

1. Three holes in pilot provide bal- 
anced thread-cutting action. 

2. Truncated external thread roots 
allow 20% more wall thickness with 
proportionately greater insert 
strength. 

Internal threads supplied full length 

of insert to Class 2B or 3B specifi- 

cations as required. 
The new insert works on the same principle as 
the regular slotted TAP-LOK INSERT. It is driven 
into the hole with the standard TAP-LOK INSERT 
DRIVER. Adequate chip flow is provided while 
the insert cuts its thread into the base material. 
The H-Series TAP-LOK INSERT 
is furnished in three standard 
lengths in case-hardened cadmium- 
plated steel, or stainless steel—for 
self-tapping into aluminum, mag- 
nesium and other structural ma- 
terials. It accommodates standard 
threaded fasteners without danger 
of stripping and withstands vibra- 
tion without loosening. It has 
maximum pull-out strength limited 
only by the nature of the base 
material. 


GROOV-PIN 
CORPORATION 


1122 Hendricks Causeway, Ridgefield, New Jersey 
TWX: Cliffside 26 
IN CANADA: Metal and Wood Fastening Devices Co., Valois, Montreal 
Also manufacturers of Groov-Pins for positive locking press fit. 


Send now for our new 
folder, giving further 
information on the 
new H-Series TAP- 
LOK INSERT. 


For more information fill in page number on Inquiry Card, on page 199 


send it 
out to 


There is no faster, more reliable way to get help 
with difficult tooling problems than to send it to Columbus 
Die-Tool. Backed by 50 years of experience, CDT has 
three basic objectives when designing and building tools, 
jigs, fixtures or special machinery. 

1. Increase Production 
2. Improve Quality of Product 
3. Lower Production Costs 

These and other benefits are reasons why so 
many of the nation’s leading manufacturers regularly 
avail themselves of the specialized services of Columbus 
Die-Tool. Perhaps we can solve your tooling problem 
and help you make your product . . . better, for less. 


Columbus Die 


AND MACHINE COMPANY 


P. O. BOX 750 © COLUMBUS, 
ESTABLISHED 1906 


OHIO 


Designers and manufacturers of JIGS @ FIXTURES @ SPECIAL TOOLS e 
UNITS FOR MACHINE TOOLS @ also Builders of Machine Tools Complete 
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pie Type 


THREAD ROLLING 


MACHINE 


Especially Suited 


for Job Shops 
for Both In-feed and Thru-feed Rolling 


The use of highly skilled setup and oper- 
ating personnel is not required, because of 
the simplicity of operation and of change- 
over from one job to another. cam- 
actuated head feeds the dies into the work 
and a fine micrometer adjustment provides 
for accurate final sizing. Can be used for 
manual, semi-automatic or completely 
automatic feeding. 

Supplements widely used Reed cylindri- 
cal die thread rolling machines of the three 
die type. 


HORIZONTAL TYPE 


DIAMETER 
CAPACITIES 


In-feed - up to 2 inches 
Thru-feed - up to °4 inch 


Write for 
Machine Bulletin B 111-1 


REED ROLLED THREAD DIE CO. 


Specialists in Thread and Form Rolling Tools and Equipment 
WORCESTER 1, MASSACHUSETTS, U.S.A. 
Sales Offices In: Buffalo, Chicago, Cleveland, Compton, Calif., Denver, Detroit, Englewood, N. J., 


Houston, Indi lis, Milwaukee, Montreal, New York City, Phila., Pittsburgh, St. Louis, Syracuse, Toronto 
TRM-166 
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DRILLING MACHINES, Radial 


American Tool Works Co., Pearl and Eggleston 
Ave., Cincinnati, Ohic 

Cariton Mch. Tool Co., 2961 Meeker St., Cin 
cinnati 25, Ohio 

Cincinnati Bickford Div 
Ohio 

Cincinnati Gilbert Machine Tool Co., 3366 
Beekman St., Cincinnati 23, Ohio 

Cincinnati Lathe & Tool Co., Marburg Ave., 
Cincinnati 9, Ohio 

Cleveland Punch & Shear Works Co., 3917 St 
Clair Ave., Cleveland 14, Ohio 

Cosa aa 405 Lexington Ave 


Oakley, Cincinnat: 


New York 


Foote- Burt Co., 
land, Ohio 
Fosdick Mch. Tool Co., 
cinnati 23, Ohio 
Hartford Special Machinery Co., 
stead Ave., Hartford, Conn. 

Onsrud Machine Works, Inc., Niles, III. 

Russell, Holbrook & Henderson, Inc., 292 Madi- 
son Ave., New York 17, N. 

Western Machine Tool Works, “Holland, Mich 


1300 St. Clair Ave., Cleve 
1638 Blue Rock, Cin- 
287 Home- 


DRILLING MACHINES, Sensitive 
Atlas Press Co., 20108 N. Pitcher, Kalamazoo, 
ich. 

Baker Brothers Inc., 


1000 Post Ave., Toledo 


10, io 
Buffalo Forge Co., 490 Broadway, Buffalo, 
N. Y. 
Cincinnati 


Oakley, 
io 
Cincinnati Lathe & Tool Co., 3207-3211 Disney 


St., Cincinnati 9, Ohio 
Cosa Corp., 405 Lexington Ave., 
Y 


Bickford Div., 


Cincinnati, 


New York 


Delta Power Tool Div., 
Pittsburgh, Pa. 
Edlund ey, Div., Cortland, N. Y. 


400 N. Lexington Ave., 


Foote-Burt Co., 1300 St. Clair Ave., Cleve- 
land 8, Ohio 

Fosdick Mch. Tool ae 1638 Blue Rock St., 
Cincinnati 23, Ohi 

Hamilton Tool Co., 834 S. 9th St., Hamilton, 


Ohio 
Henry & Wright Div., Hartford, Conn. 
Leland-Gifford Co., Box 989, Worcester, Mass. 
Levin & Son, Inc., Louis, 3610 So. Broadway, 
Los Angeles, Calif. 


National Automatic Tool Co., Inc., S. 7th and 
N. St. Richmond, Ind. 
Snow Manufacturing Co., Bellwood, Illinois 


Townsend, H. P., Mfg. Co., 
Wales-Strippit Corp., Akron, N 
Western Machine Tool Works, 


Elmwood, Conn. 


Holland, Mich. 


DRILLING MACHINES, Universal Radial 


Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis 


DRILLING MACHINES, Upright 
Baker Brothers Inc., 1000 Post Ave., 


io 
Barnes, W. F. & John Co., Rockford, Ill. 
Buffalo Forge Co., 490 Broadway, Buffalo, 


Canton Tool Mfg. Co., E. Canton, Ohio 
Cincinnati Bickford Div., Oakley, Cincinnati, 


Toledo 


io 

Cincinnati Lathe & Tool Co., 
Cincinnati 9, Ohio 

Cleereman Machine Tool Co., Green Bay, Wis. 

Cosa Core. 405 Lexington “Ave., New York, 

Ettco Tool Co., Inc., 594 Johnson Ave., Brook- 
lyn 37, Y. 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 

Hartford Special Machinery Co., 287 Home- 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 


stead Ave., Hartford, Conn. 
Le Maire Tool & Mfg. Co., Dearborn, Mich. 


Marburg, Ave., 


National Automatic Tool Co., Inc., §. 7th and 
N. St., Richmond, Ind. 
Rehnberg- Jacobson Mfg. Co., 2135 Kishwau- 


kee St., Rockford, III. 
Wales-Strippit Corp., Akron, 
Western Machine Tool Works" Holland, Mich. 


| | _ 
q 


Waldes Truarc Retaining Ring eliminates 7 parts, saves $8.88 
in sub-assembly of aerial reconnaissance camera 


Gordon Enterprises, No. Hollywood, California, saved 
the Navy almost 11/2 million dollars on 500 cameras. Gordon 
rebuilt new, efficient “CA” series out of Navy-owned obso- 
lete models. Critical parts are now held together by Waldes 
Truarc Retaining Rings. 


Truarc Rings are trouble-free, will not change position during 
operation. Accuracy is limited only by 
groove and ring dimension tolerances. 
And standardized Truarc Rings are 
quickly interchangeable in overhaul 
which now takes only 11 minutes, can 
be handled by unskilled technicians. 


= | — = \ Weight Saving: 7.25 oz. 

= | | Assembly Time 

= 

| 

| 
Alternate design Truarc design 


Truare 5100-287 ring retains shutter speed and shutter assemblies accurately to camera 
adjustment mechanism on the Lens Adapter body. Alternate design required retaining 
Plate Assembly which mounts and locksthelens washer, spring, collar and 4 locking screws. 


Whatever you make, there’s a Waldes Truarc Ring de- _ rials through to the finished product. Every step in manufac- 
signed to save you material, machining and labor costs, | ture watched and checked in Waldes’ own modern plant. 


and to improve the functioning of your product. Field Engineering Service: More than 30 engineer- 


In Truarc, you get ing-minded factory representatives and 700 field men 
Complete Selection: 36 functionally different types.  9°€ at your call. 

As many as 97 standard sizes within a ring type. 5 metal 
specifications and 14 different finishes. All types avail- 
able quickly from leading OEM distributors in 90 stock- 
ing points throughout the U.S. and Canada. 


Controlled Quality from engineering and raw mate- 


Design and Engineering Service not only helps you 
select the proper type of ring for your purpose, but also 
helps you use it most efficiently. Send us your blueprints 
today...let our Truarc engineers help you solve design, 
assembly and production problems. ..without obligation. 


For precision internal grooving and undercutting ...Waldes Truarc Grooving Tool! 


Waldes Kohinoor, Inc., 47-16 Austel Place, L.1.C.1,N.Y 
\ 
\ 


Please send new, descriptive catalog showing all 
types of Truarc rings and representative case his- 


tory applications. piace grint) 


Name 
Title 
Company 
RETAINING RINGS Business Address 
 WALDES KOHINOOR, INC. City 


U 47-16 AUSTEL PLACE, L.1.C. 1, N.Y. 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2.382.948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2.441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U.S. Patents pending. Equal patent protection established in foreign countries, 
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ONLY 
” Goss and DELEEUW 


AUTOMATIC CHUCKERS| 
offer the 1-2-3 feature 


This NEW development—unsur- 
passed for speed, convenience of 
tooling and precise finish—in- 
volves no retooling problem even 


for short runs. It assures greater 
production at lower cost on all 
classes of work. 


The unique 1-2-3” feature, 
exclusive with Goss & De 
Leeuw, provides the means for 
performing one to three right 
or left hand single or double 
threading operations simul- 
taneously or in sequence, 
without changing set up. 


Here’s an ideal machine tool 
for small lot requirements be- 
cause of quick, easy changeover. 
Any class of chuck work can be 
handled economically in any 
quantity. 


detailed information on this new 
machine. Let us have samples of 
your work In order to give you time 
and cost estimates for handling it 
on the “‘!-2-3"" Goss & De Leeuw. 


GOSS ond DE LEEUW 
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| The examples of work shown here 
; are typical of the wider variety of parts 
being produced on these new machines. 


MACHINE COMPANY, KENSINGTON, CONN.., U.S.A. 


DRILLS, Center 


Circular Tool Co., Inc., 765 Allens Ave., Prov- 


idence 5, R. 
Cleveland Twist Drill Co., 1242 E. 49th _ 


DoAll Co., Des Plaines, III. 
Greenfield Tap & Die Corp., 


Greenfield, Mass. 
National Twist Drill & Tool Co., Rochester, 


Mich. 

Standard Tool So., 3950 Chester Ave., Cleve 
land 14, Ohi 

Threadwell my & Die Co., 16 Arch St., Green 
field, Mass. 


Whitman & Barnes, 40600 Plymouth Rd, 
Plymouth, Mich 


DRILLS, Core 


Ace Drill Corp., Adrian, Mich 

Cleveland Twist Drill ‘Co., M242 E. 49th St., 
Cleveland 14, Ohio 

DoAll Co., Des Plaines, Ill. 

Ex-Cell-OCorp., 1200 Oakman Bivd., Detroit 
32, Mich. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box ade Roosevelt Park Annex, 


Detroit 32, Mic 
National Twist Drill & Tl. Co., 
Mich. 
& Co., 1906 Rockwell St., 


Standard Tool Co., 3950 Chester Ave., Cleve- 
land 14, Ohio 

Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 

Whitman & Barnes, 40600 Plymouth Rd., 

Plymouth, Mich. 


Rochester, 


Chicago 


DRILLS, Deep Hole, Gun 

Ace Drill Corp., Adrian, Mich 

Greenfield Tap & Die Corp., Greenfield, Mass. 

National Twist Drill & Ti. Co., Rochester, 
Mich 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILLS, Oil Hole, Oil Tube 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

DoAll Co., Des Plaines, III. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

National Twist Drill & TI. Co., Rochester, 
Mich. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILLS, Portable Electric 
Chicago Pneumatic Tool Co., New York 17, 


Ingersoli-Rand Co., 11 Broadway, New York 
4 


Thor Power Tool Co., Prudential Plaza, Chi- 
cago |}, Ill. 


DRILLS, Portable Pneumatic 
a Pneumatic Tool Co., New York 17, 


Co., 11 Broadway, New York 


Works, Inc., Niles, Ill. 
Thor Power Tool Co., Prudential Plaza, Chi- 
cago 1, Ill 


: 

| 

OSS 


MEASURING 
Standard 
| equipment 
everywhere 


Checking pitch 

diameter of thread 

gage by three wire 

method on VK Light Wave Micrometer. 


Every set of VK Standard Thread Measuring Wires, 
in addition to being within .000020” of best size, is now 
calibrated and furnished with matching constant. In 
many cases this will result in considerably more accurate 
pitch diameter measurements. These wires are the 
accepted standard equipment for making pitch diameter 
measurements of taps, thread gages, precision threaded 
parts, hobs, worms, splines and gears. For the great 
majority of 60° Unified and American threads, the Set 
No. 20 H.S. pictured at the right will fill your needs. 00 Thread 
Similar sets to = .000020” accuracy are available for necessity for maintaining taps and thread gages 
single-start threads of other pressure angles. For threads within their limits for wear and for proving the 
which have a lead angle greater than five degrees, or 


Price, High Speed Steel Wires....$135.00 
multiple-start threads and worms, special size wires Special wires from .002” to 2.000” diameter are 
should be used. made to any tolerance required. 


Set No. 20 H.S. 
Thread Measuring Wires 


Send for a copy of the new, 258-page Van Keuren Catalog and Handbook No. 36 containing 
valuable technical and engineering information on measuring problems and methods. Address: 


178 WALTHAM STREET, WATERTOWN, MASS. 


39th YEAR Optical Flats . . . Light Wave Equipment . . . Light Wave Micrometers . . . 
Gage Blocks . . . Wire Type, Taperlock and Trilock Plug Gages . 
Setting Disks . . . Thread Measuring Wires . . . Gear Measuring Wires . . . Carbide 
Plug Gages . . . Carbide Pivots . . . Precision Lapping Service. 


Master 


For more information fill in page number on Inquiry Card, on page 199 
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ENGELBERG Two-Side Grinder Cuts Printed 


Circuit Finishing Time by 


MODEL 1092 
2-SIDE 
GRINDER 


THE ORIGINAL OPERATION 


An Engelberg conveyor-type abrasive 
belt grinder has multiplied production 
by sixteen —and virtually eliminated 
rejects —on a finishing operation at 
the Kingston, N. Y. plant (Military 
Products Division) of International 
Business Machines Corp. 

Here the I.B.M. SAGE Computer is 
produced for the U.S. Air Force. To 
produce printed circuits for this com- 
puter, perforated phenolic sheets are 
copper clad on both sides, then coated 
with graphite. Excess graphite remain- 
ing on the two surfaces must then be 
removed. 

Previously, the sheets were sanded 
under water by a pneumatic, oscil- 
lating hand sander. Sixteen man-hours 
were required to meet daily produc- 
tion. 

Using a 240-grit belt, the Engelberg 
Model 1092 Sicenstived at right) re- 
moves .0001” on one pass . . . flips the 
sheet ... removes .0001” from the 
other surface .. . all in a single cycle. 
The graphite coating remains only to 
coat the walls of the holes pierced in 
the part. 


IBM SAGE Computers! 


SOLUTION TO IBM'S PROBLEM: 
THE MODEL 1092 TWO-SIDE GRINDER 


This high-production, semi-automatic 
abrasive belt machine gives precision 
finishing to close tolerances on both 
flat surfaces of any ferrous, nonferrous, 
plastic or other materials. Piece-work 
first passes under grinding head at left, 
then is carried around to bottom con- 
veyor belt with unground face up, 
positioned for passage under second 
grinding head at right. 


For complete information on this and other 
Engelberg Abrasive Belt Grinders consult your 
Sweet's Catalog or write 


The ENGELBERG-HULLER Co., Inc. 
121 Seneca St., Syracuse, N. Y. 


DRILLS, Ratchet 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

Greenfield Tap & Die Corp., Greenfield, Mass. 

National Twist Drill & Ti. Co., Rochester, 
Mich. 

Standard Tool Co., 3950 Chester Ave., Cleve- 
land 14, Ohio 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich 


DRILLS, Subland 


Ace Drill Corp., Adrian, Mich 

Cleveland Twist Drill Co., 
Cleveland 14, Ohio 

DoAll Co., Des Plaines, III 

Greenfield Tap & Die Corp., Greenfield, Mass 

National Twist Drill & Ti. Co., Rochester, 
Mich 

Whitman & Barnes, 40600 Plymouth Rd., 
Piymouth, Mich 


1242 49th St 


DRILLS, Twist, High-Speed Steel, Carbon 
Steel 


Ace Drill Corp., Adrian, Mich 

Cleveland Twist Drill Co., 
Cleveland 14, Ohio 

DoAll Co., Des Plaines, III 

Greenfield Tap & Die Corp., Greenfield, Mass. 

National Twist Drill & Tool Co., Rochester, 
Mich. 

Thor Power Tool Co., Prudential Plaza, Chi- 
cago |}, Ill. 

Threadwell Tap & Die Co., 16 Arch, Green- 
field, Mass. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


1242 49th St., 


DRILLS, Twist, Carbide, Carbide-tipped 

Ace Drill Corp., Adrian, Mich. 

Allegheny Ludium Steel Corp., Oliver Bidg., 
Pittsburgh 22, Pa. 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

DoAl! Co., Des Plaines, III. 

Heller Tool Co., Newcomerstown, Pa 

National Twist Drill & Tool Co., Rochester, 
Mich 

Thor Power Tool Co., Prudential Plaza, Chi- 
cago I, 

Threadwell Tap & Die Co., 16 Arch, Green- 
field, Mass. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich 


DRILLS, Wire 

Ace Drill Corp., Adrian, Michigan 

Cleveland Twist Drill Co., Cleveland, O 
Greenfield Tap & Die Corp., Greenfield, Mass. 
National Twist Drill & Tool Co., Rochester, 


Mich. 

Standard Tool Co., 3950 Chester Ave., Cleve- 
land 14, Ohio 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DUPLICATING ATTACHMENTS — See 
Tracing Attachments 


DUST COLLECTORS AND CONTROL 
SYSTEMS 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Pangborn Corp., Hagerstown, Md. 

Standard Electrical Tool Co., 2500 River Rd., 
Cincinnati 14, Ohio 


ELECTRICAL DISCHARGE MACHINES 
—See Disintegrators 


ELECTROPLATING EQUIPMENT 
Wagner Brothers, Inc., 433 Midiand Ave., De- 
troit 3, Mich. 


~ 
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ENGRAVING MACHINES 


Cong Corp.. 405 Lexington Ave., New York 
Gorton, Geo., Mach., 1321 Racine St., Racine, 
is. 
Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 


EXPANDERS, Mechanical, Hydraulic 
Grotnes Machine Wks., Inc., 5454 N. Walcott, 
Chicago 40, Illinois 


EXTRACTORS, Screw 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Walton Co., Hartford 10, Conn. 

Williams & Co., J. H., 400 Vulcan St., Buf- 
falo 7, N. Y. 


FACING HEADS 


Baker Brothers Inc., 1000 Post Ave., Toledo 
10, Ohio 

Cross Co., 3250 Bellevue, Detroit 7, Mich. 

Davis Boring Tool Div. Giddings & Lewis Mch. 
Tool Co., Fond du Lac, Wis. 

G & L and Hypro Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis. 

Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 

Mummert-Dixon Co., Hanover, Pa. 


FANS, Exhaust, Ventilating 
a Forge Co., 490 Broadway, Buffalo, 
N. Y. 


FEEDERS, Automatic 

Gear-O-Mation Div., Michigan Tool Co., 7171 
McNichols Rd., Detroit 12, Mich. 

Perry Equipment & Eng. Co., Erie, Penna. 

Production Feeder Corp., Mentor, Ohio, 

V & O Press Co., Hudson, New York 


FILES, Band 
DoAll Co., Des Plaines, III. 


FILES, General-purpose, Swiss Pattern 

DoAll Co., Des Plaines, Ill. 

Heller Tool Co., Newcomerstown, Ohio 

Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 


FILES AND BURRS, Rotary 

DoAll Co., Des Plaines, tll. 

Heller Tool Co., Newcomerstown, Ohio 

Pratt & Whitney Co., Inc., West Hartford, 
Conn. 

Severance Tool Ind., Inc., Saginaw, Mich. 

Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 

Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 


FILING MACHINES 
Chen Pneumatic Tool Co., New York 17, 
DoALL Co., Des Plaines, lil. 


Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 


FILTERS, Coolant and Oil 

oa Drill Co., 814 Chestnut St., Rockford, 

Industrial Filtration Co., 15 Industrial Ave., 
Lebanon, Ind. 


Marvel Engineering Co., 7227 N. Hamlin Ave., 
Chicago 45, Ill. 


For more information fill in page number on 


Inquiry Card, on page 199 


Taper Bore 
hardened and 
ground 


Entire chuck 


body hardened 


—inside 
and out 
Jaws nickel 
Chrome moly 
\ Alloy steel... 


\ 


Available 
ina 
complete 
line... 
fully 
interchangeable 


SUPREME PRODUCTS CORPORATION 
2222 S. Calumet Ave., Chicago 16, U.S.A. 
A DIVISION OF A*SeR PRODUCTS CORPORATION 
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Product Directo 
| 
| 
BRAND 
| 
4 
| 
ON 
; 


“Puts OUR 
Factory 
in YOUR 
Own 
Backyard!” 3 


“SOLD ONLY THROUGH AUTHORIZED INDUSTRIAL DISTRIBUTORS” 


is the Blue Devil sales policy because it makes sure you get 
all the socket screws you want when you need them. Our cus- 
tomers like this policy because it means all-ways better serv- 
ice for them. Could do the same for you, too. Why not call 
your local Blue Devil distributor today? 


Actual cross-section diagram shows 
how cold forming of Blue Devil Socket head 
insures unimpaired fiber continuity. 


6513 North Avondale Avenue + Chicago 31, Illinois 


Warehouses at: Chicago, Los Angeles, San Francisco, Detroit, New Haven, New York 
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FINISHES, Machine and Metal 
Lowe Bros. Co., Dayton, Ohio 


FLAME-HARDENING MACHINES 


Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 


Gleason Works, 100 University Ave., Roch- 
ester 3, N. Y. 


FORGING HAMMERS, Steam and Air 
Chambersburg Engrg. Co., Chambersburg, Pa 


Erie Foundry Co., 1253 W. 12th St., Erie 
Penna 


FORGING MACHINES, Headers, 
Upsetters, Presses 
Ajax Mfg. Co., 1441 Chardon Rd., Cleveland 


Bliss, E. W. Co., 1375 Raff Rd. S. W., Can- 


hio 
Hill Acme Co., 1201 W. 65th St., Cleveland 
Ohio 
Lake Erie 470 Woodward 
Ave., Buffalo 17, 
National Machinery sittin, Ohio 


FORGINGS, Drop 


Bethlehem Steel Co., 70] East Third St., Beth- 
lehem, Pa. 

Crucible Steel Co. of America, Henry W. Oliver 
Bidg., Melion Square, Pittsburgh $2. 

Mueller Brass Co., Port Huron 35, Mich 

Williams, J. H. & Co., 400 Vulcan St., Buf- 
falo 7, N. Y. 

Wyman-Gordon Co., Worcester, Mass. 


FORGING, Hollow-Bored 


Bethlehem Steel Co., 701 East Third St., Beth- 
lehem, Pa. 


Mueller Brass Co., Port Huron, Mich 


FORGINGS, Press 


Bethlehem Steel Co., 701 East Third St., Beth- 
lehem, Pa. 

Cleveland Punch & Shear Works Co., 3917 St 
Clair Ave., Cleveland 14, Ohio 

Minster Mch. Co., Minster, ‘Ohio 

Mueller Brass Co., Port Huron, Mich 

Revere Copper & Brass, Inc., 230 Park Ave., 
New York 17, N. Y. (die-pressed) 

U. S. Steel Corp., Pittsburgh, Pa. 


SOCKET SCREW PRODUCTS | 


lehem, Pa. 
New Departure Div., Bristol, Conn 


Williams, J. H. & Co., 400 Vulcan St., Buf- 
falo 7, N. Y. 


FORMING MACHINES, Cold-rolling 
Ferracute Machine Co., Bridgeton, N. J. 
Hannifin Corp., 501 S. Wolf Rd., Des Plaines, 


Harttord Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

Niagara Mch. & Tool Works, 637 Northland 
Ave., Buffalo, N. Y. 

Yoder Co., 5500 Walworth, Cleveland, Ohio 


FORMING MACHINES, Multiple-slide 

Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Baldwin-Lima- Corp., Lima-Hamilton 
Div., Hamilton, Ohi 

Bliss, E. W. Co., 1375 Raff Rd., S. W., Can- 
ton, Ohio 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Chambersburg Engrg. Co., ‘Chambersburg, Pa. 

Clearing _— Corp., 6499 W. 65 St., Chi- 


Cosa cre 405 Lexington Ave., New York 


Dreis & Krump Mfg. Co.; 7416 Loomis Bivd., 
Chicago 36, Ill. 

Lake Erie Machinery om. 470 Woodward 
Ave., Buffalo 17, N. Y 

a? A. H. Machine Co., Bridgeport, Conn. 
. S$. Tool Co., Inc., 255 North Main St., Am- 

N. J 


4 
| 
\ 
| 1 East Third St., Beth- 
MEMBER ASMMA 


The results at Crane Co., leading producer 
of valves and fittings: 


e@ 5 machines cutting-off and chamfering 
the entire production of pipe nipples 


@ More production with less than half as 
many machines 


@ Additional floor space made available for 
other production facilities 


@ Performance of all 5 machines entirely 
satisfactory 


The Crane Co. story is normal rather than 
unusual. In all segments of industry where 
pipe, tubing, and bar stock are cut-off, the 
reports are much the same. 


Adaptable to any situation, the cutting-off 

lathes may be: 

@ Automatic, semi-automatic or hand 
operated 

@ Air or hydraulically controlled, or a com- 
bination of the two 

@ Equipped with chamfering and forming 
attachments 

@ Supplied with automatic loading tables 
and transfer equipment 

Whatever your cut-off problem is, Bardons & 

Oliver, Inc. has a machine to do the job. 

Write today for more information and pro- 

duction estimates on your work. 


5 BARDONS: OLIVER Automatic Cutting-off 
Lathes replace JJ machines at CRANE Co. 


Manufacturers of a complete line of Turret Lathes and Cutting-off Lathes 


BARDONS 


Py diate 1135 WEST 9TH STREET ° CLEVELAND 13, OHIO ae 


For more information fill in page number on Inquiry Card, on page 199 
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for constant displacement. 


® Pressures to 5,000 psi 


® Capacities of 3, 5, 10 
gpm and up 


® No supercharging 
needed 


® Efficiencies over 85% 


® Either rotation for 
direct drive 


@) A 


For highest quality 


when the pressure’s on... it’s 


HELE-SHAW and HYDRAMITE 


HYDRAULIC PUMPS 


Dept. P-149, Wheatsheaf Lane & Sepviva St., Philadelphia 37, Pa. 
CANADIAN SUBSIDIARIES: Affiliated Engineering Corporations, Ltd. 
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— Stellite 


Wesson Co., 


Dearborn wage 
born, Mich 


Prott & 


Scherr, ‘George 
New York 12, 


George 
New York 12, 


dence 1 


Ames, B. C., 


Bryant 


Comtor Co., 
Dearborn Gage 
born, Mich. 


dence 


Chicago 12, 


Co., 


Lufkin Rule Co., 


Size Control Co. 


Div., 


GAGE BLOCKS 
Brown & Sharpe Mfg. Co., 


Co., 


GAGES, Air Comparator 


FORMING TOOLS or Tool Blanks 
Brown & Sharpe Mfg. Co., 


Providence, 
Union Carbide & C 


orp., 30 E. 42nd York 
Kennametal, Inc., Latrobe, 
National Broach & — hg 5600 St. 
Ave., Detroit 2, Mich 


FURNITURE, Shop 
Standard Pressed Steel Co., 


Jenkintown, P 


Providence, 
22038 Beech St., 


Inc., West 


Ohio 


arbon 


Jean 


1220 Woodward Heights Blvd., 
Ferndale, Mich. 


a. 


R. |. 
Dear- 


DoALL ‘Co., 254 N Laure! Ave., Des Plaines, Ill. 


Whitney Co., Hartford, 


200 Lafayette St., 


Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, 
ae = Whitney Co., Inc., West Hartford, 


200 Lafayette St., 


Sheffield Corp., 393 Dayton 
Size Control Co., 


2500 W Washington Bivd., 


Chicago 12, iif 


Standard Gage 
Starrett, The L. S., Co., 


GAGES Electric Comparator 
Brown & Sharpe Mfg. Co., 


Inc., 


GAGES, Automatic Sorting 


Federal Products Corp., 


1144 Eddy St., 


GAGES, DIAL, Bore, Height, Depth, 
Thread, Groove, etc. 

Waltham 54, Mass. 

Brown & Sharpe Mfg. Co., 
Chucking Grinder 
Springfield, Vt 
47 Farwell St., 
Co., 


DoALL Co., 254 N. Laurel Ave., 
Federal Products Corp., 


Providence, 
Co., 


Waltham 54, 
22038 Beech St., 


1144 Eddy St., 


Saginaw, Mic 
300 ‘Lafayette 


5500 W. Washington Bivd., 


Poughkeepsie, N 
Athol, Mass 


Providence, 


GAGES, Multiple Inspection 


Provi- 


R. | 


Clinton St., 


Mass 
Dear- 


Des Plaines, 
Provi 


¥ 


DoALL Co., 254 N. Laurel Ave., Des Plaines, TT 


Federal Products Corp., 1144 ‘Eddy a, Provi- 
dence 1, R. |. 
Pratt & Whitney Co., Inc., West Hartford, 
H Conn. 
Instantly reversible Sheffield Corp., Box 893, Dayton 1, Ohio 
Size 2500 W. Washington Bivd., 
h 
@ From 0 to 3,000 psi i cali 
® Capacities from GAGES, Grinding 
3 to 110 gpm oe Corp., 1144 Eddy St., Provi- 
@ Infinitely variable 
dischar e GAGES, Machinists’ Hand, including 
g Center, Cutter Clearance, Drill Point, 
Drill Size, Planer, Radius, Screw Pitch, 
Many types of Taper Telescoping Thickness 
controls Brown & Sharpe Mfg. Co., Providence, R. |. 


: Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, 
& Whitney Co., Inc., West Hartford, 
on 
; Sheffield Corp., Box 893, Dayton 1, Ohio 


COMPANY 


born, Mich. 


GAGES, Plug and Ring 


Brown & Sharpe Mfg. Co., 
Dearborn Gage C 


22038 Beech St., 


Providence, R. 


Dear- 


DoALL Co., 254 N. Laurel Ave., Des Plaines, III. 
(Continued on page 288) 


For more information fill in page number on Inquiry Card, on page 199 


ng 
| 
= 
for variable displacement... 
wv, 
if 
i 
| 


Progress in designing air systems: 


~ 


Here’s an 

automating idea: 
Schrader Air Products 
in a precision pro- 
gramming operation 


PROBLEM: To print bottle caps accu- 
rately at high speed. 


EXHA 
4- WAY 


Fixture holding plastic cap on freely rotating fixture is held 
up against silk screen by Schrader cylinder. Another Schrader 
cylinder pushes screen sideways over the freely rotating cap, 
imparting the printed message. 


PROVED IN OPERATION: Prominent silk screen printer puts Schrader 
products to work at a profit. 


Fixture with printed cap moves down, back-up clamp retracts 
and screen cylinder returns to initial position. Operator removes 
printed cap and loads another unimprinted cap. 


3 Schrader cylinder advances fixture upward loaded with un- 
imprinted plastic cap. Back-up clamp starts downward toward 
silk screen. And cycle starts all over again. 


This is but one precision operation of the limitless 
operations which can be controlled fast, economi- 
cally and accurately by Schrader Air Products. The 
hundreds of different units in Schrader’s complete 
line can be employed alone or in combination to 
perform stamping, programming, forming, measur- 
ing, squeezing—other jobs too! And wherever air is 
used, economy is basic. 

Test the performance of all your machines 
against the efficiency that could be achieved with 
air. Schrader engineering facilities are available to 
help you. Outline your problem to us and assist- 
ance will be prompt. Right now, mail the coupon. 


HaGel 


@ division of SCOVILL 


QUALITY AIR PRODUCTS 


454 Vanderbilt Avenue, Brooklyn 38, N. Y. 


For more information fill in page number on Inquiry Card, on page 199 


A. SCHRADER’S SON °* Division of Scovill Mfg. Co., Inc. 


Please send latest informative booklets which show Schrader’s com- 
plete line of Air Control Products. 


___Title 
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Dependable Protection 
On Hydraulic Equipment 


MARVEL 
SYNCLINAL 


FILTERS 


Meet 
JAC. Standards 


OVER 800 
Original Equipment 
Manufacturers 
now install 
MARVEL SYNCLINAL FILTERS 
as Standard Equipment 


SUMP TYPE 
(cutaway) 


Hydraulic Oils MUST BE CLEAN 
to Protect Equipment— 
Increase Production— 
Reduce Maintenance 
PRODUCTION ENGINEERS and MAINTENANCE MEN. whose 
job it is to keep production machinery operating at peak 
efficiency. are specifying Marvel Synclinal Filters on new 


a gaa and standardizing with Marvels throughout their 
plants 


It's The ACTIVE Filtering Area That Counts! 


The Synclinal design of Marvel Filters provides that all- 
important balance between maximum ACTIVE filtering area 
and sufficient storage capacity for filtered out particles. 
Thus. longer periods of productive operation are attained 
before filter cleaning is necessary. Marvel Synclinal Filters 
are easy to clean because both the sump and line type may 
be disassembled, thoroughly cleaned and reassembled in a 
matter of minutes. Line tyne o erates in any Position and LINE TYPE 
may be serviced without datuking pipe connections. 


(cutaway) 
A SIZE FOR EVERY NEED 
Available for sump or line installation in VISIT OUR EXHIBIT 
capacities from 5 tc 100 G.P.M. Greater - 
capacities may be attained by multiple in- Booth +956 


stallation (as described in catalog). Choice 


of monel mesh sizes range from coarse 30 
to fine 200. 


1958 DESIGN ENGINEERING SHOW 


IMMEDIATE DELIVERY! International Amphitheatre 
As in the past. Marvel continues to offer Chicago, III. April 14-15-16-17 
IMMEDIATE DELIVERY. 


7227 N. HAMLIN AVE., 
CHICAGO 45, ILLINOIS 
Phone: JUNIPER 8-6023 


Without obligation, please send me complete data on ! 


Marvel Synelinal Filters, as indicated— 

O Catalog +108—For Hydraulic Oils, Coolants, Lubricants. 

O Catalog Fire-resistant Hydraulic Fluids 
(Aqueous Base) 

O Catalog 2+400—For Fire-resistant Hydraulic Fluids 


(Synthetic). 
Catalog =301—For Water 


Oo 


' 

' 

MY-2 

Name 1 
' 

' 


containing Company 
complete data Address 
available 

City 
on request 

State 


288—MACHINERY, February, 1958 


Greenfield Tap & Die Corp., Greenfield, Mass. 

Hanson-Whitney Co., 169 Bartholomew Ave., 
Hartford 3, Conn. 

Metallurgical Products Dept. of General 
tric Co., 
Detroit 32, Mich. 


Pratt & 


n 
Scherr, 


Size Control Co 


Elec- 


Box 237, Roosevelt Park Annex 


Whitney Co., Inc., West Hartford, 


George Co., Inc., 200 Lafayette a. 
New York 12, N. Y 
Sheffield Corp., Box 893, Dayton 1, Ohio 


Chicago 12, III 
Standard Gage Co., Inc., Poughkeepsie, N 


Threadwell 
field, Mass 

Van Keuren Co., Watertown, Mass 

Winter Bros. Co., Rochester, Mich 


2500 W. Washington Blvd 


¥ 


ap & Die Co., 16 Arch, Green 


GAGES, Pressure, Air and Hydraulic 


Industrial Eng. Co., 14230 Bir 
Detroit 38, Mich 


Modern 
Ave 


wood 


GAGES, Roll Thread Snap, Adjustable 
Snap 

Federal Products Corp., 1144 Eddy St., Prov 
dence 


Greenfield Tap & Die Corp 


Sheffield Corp., Box 893, Dayton 1, Ohio 


Size Control Co 


Chicago 12, Ill 
Standard Gage Co., Inc., Poughkeepsie, N. Y 


Threadwel! 


Tap & Die Co., 


field, Mass. 


GAGES, Surface Roughness 


DoAll C 


Des Plaines, II! 


Sheffieid Corp., Box 893, Daytcn 1, Ohio 


Greenfield, Mass 


2500 W. Washington Blvd 


16 Arch, Green- 


GAGES, VERNIER, Height, Depth, Gear 
Tooth 
Brown & Sharpe Mfg. Co., Providence, R. 


DoAll Co., Des Plaines, III 
Federal Products Corp., 1144 Eddy St., Provi 
dence 1, R. I. 


Starrett, The L. S., Co., Athol, Mass 


GASKETS 


Garlock Packing Co., Palmyra, N. Y 


GEAR BURNISHERS 


Fellows Gear Shaper Co., Springfield, Vt 
Gleason Works, 1000 University Ave., Roches 


ter 3 


Y 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GEAR CHAMFERING, ROUNDING AND 
DEBURRING MACHINES 


Bilgram Gear & Mch. Works, 
g n St. 
Cross Co., 3250 Bellevue Ave., 


arde 


Philadelphia, Pa. 


1217-35 Spring 
Detroit 7, Mich 


Gleason Works, 1000 University Ave., Roches- 
Y 


ter 3, 


Modern’ Industrial Engrg. Co., 


Detroit 4, Mich. 
Orban, Kurt a ig 42 Exchange Place, 


sey C 


ity 


2, 
Sheffield Con. a 893, Dayton 1, Ohio 


GEAR CHECKING EQUIPMENT 

Brown & Sharpe Mfg. Co., Providence, R 

Fellows Gear Shaper Co., Springfield, Vt. 

Gleason Works, 1000 University Ave., Roches- 


ter 3, 


Michigan Tool Co., 7171 E. McNichols 
Detroit 12, Mich. 

National Broach & Mch. Co., 5600 St. 

Detroit 2, Mich. 


Ave., 
Orban, 


Kurt 


Co., + 42 Exchange P 


Jersey City 2, N. 


Russell, 


ison Ave., 


George Ce., inc., "200 Lafayette 
New York 12, N. Y 


Scherr, 


New York 17, 


14230 Birwood, 


Jer- 


Rd., 
Jean 


lace 


Holbrook & Inc., 292 Mad- 
¥ 


GEAR CUTTING MACHINES Bevel and 

Spiral 

Gleason Works, 1000 University Ave., Roches- 


ter 


Hanson-Whitney Co., 
Hartford 3, Con 


nn 

Orban, Kurt Co., Inc., 42 Exchange Place, 
sey City 2, N. J. 

George 200 Lafayette 

New York 12, 


Scherr, 


Seewald 


Brunswick, 


Inc., 


1956 Ave., 


169 Bartholomew Ave., 


Jer- 


New 


| 
| 
| 
j 
— 
| 
| 
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GEAR CUTTING MACHINES, Worm and 
Worm Wheels 
Co., 1300 Rock St., Rockford, 


Cone Drive Gear Div., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

“so Works, 1000 University Ave., Roches- 
ter 

New Jersey a & Mfg. Co., 1470 Chestnut 
Ave., Hillside, N. J. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer 
sey City 2, N. J 

Russell, Holbrook & Henderson, Inc., 292 Mad 
ison Ave., New York 17, N. Y 

Scherr, George Co., Inc., 200 Lafayette St., 
New York 12, N. Y 


GEAR GRINDERS—See Grinding Ma- 
chines, Gear 


GEAR HOBBERS 


American Schiess Corp., 1232 Penn. Ave., Pitts- 
burgh 22, Pa. 
Barber-Colman Co., 1300 Rock St., Rockford, 
Wh. 
Coe § Corp., 405 Lexingtcn Ave., New York 


Siar Gear Shaper Co., Springfield, Vt. 

— Tool Co., 834 S. 9th St., Hamilton, 
hio 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J 

Russell, Holbrook & Henderson, Inc., 292 Mad- 
ison Ave., New York 17, N 7. 


GEAR HONERS 


National Broach & Mch. Co., 5600 St. Jean, 
Detroit 13, Mich 


GEAR LAPPERS 


Fellows Gear Shaper Co., Springfield, Vt 

Gleason Works, 1000 University Ave., Roches- 
ter 3, N. Y. 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich 

National Broach & Mch. Co., 5600 St. Jean, 
Detroit 12, Mich 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J 


GEAR MOTORS—-See Speed Reducers 


GEAR RACKS 


Gear Specialties, Inc., 2635 W. Medill Ave., 
Chicago 47, til 

Illinois Gear & Mch. Co., 2108 No. Natchez 
Ave., Chicago 35, Ill. 

Russell, Holbrook & en, Inc., 292 Mad- 
ison Ave., New York 17, 

Stahl Gear & Mch. Co the, 3901 Hamilton 
Ave., Cleveland 4, Ohio 


GEAR SHAPERS 


Fellows Gear Shaper & Springfield, Vt 
Michigan Tool Co., 7171 E. McNichols Rd 
Detroit 12, Mich 


GEAR SHAPERS 


Fellows Gear Shaper Co., Springfield, Vt. 

Michigan Tool Co., 7171 £. McNichols Rd., 
Detroit 12, Mich. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich 


GEARS, AND GEAR BLANKS, Non- 
metallic 

Boston Gear Works, 14 Hayward St., Quincy 
71, Mass. 

Cincinnati Gear Co., Wooster Pike and Marie- 
mont Ave., Cincinnati, Ohio 

Diefendorf Gear Corp., Box 934, Syracuse, 
N. Y 


Gear Specialties, Inc., 2635 W. Medill Ave., 
Chicago 47, Ill. 


For more information fill in page number on 


CUSTOM GEAR BOXES 


»~».exactly for you! 


Now you can get top quality 
CINCINNATI GEARS in Custom 
Gear Boxes of your own design. Speed 
reducers, speed increasers, planetary 
units, geared heads. We will manufacture 
the complete box to your specifications, 
and to your satisfaction! 


We know gears — how to 
make and assemble them. Every shaft, 
bearing and gear in a Cincinnati custom 
gear box will align and operate properly. 
Every Cincinnati custom gear box will 
give you guaranteed quiet, smooth 
operation. 


Ask our engineers to talk 
with you about your closed gearing 
requirements. 


GEARS, 
Geod only 
THE CINCINNATI GEAR CO. 


Wooster Pike and Mariemont Ave. Cincinnati 27, Ohio 
Custom Gear Makers Since 1907 
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added to Ingersoll-Rand 


Impactool family... 


OUPER SLUGGER 


This new Giant of Impactools, by the originator of 


Impact Wrenches, is the biggest and newest member 
of the Ingersoll-Rand family of 22 sizes of Impactools. 
It has a 3442"’ square driver which, with heavy-duty 
impact sockets,makes an easy, fast, two-man job of 
loosening or tightening nuts on bolts from 6” to 
12” in diameter. 


Like all the other 21] sizes of Impactools bearing the 
I-R trademark, this tool uses the time-proven ball and 
cam impact mechanism. 


Whatever your nut-running problem, you will find 
the best Impactool to speed the job and cut the cost 
in the full line of 22 sizes of Impactools bearing 
the I-R trademark. Ingersoll-Rand, 11 Broadway, 
New York 4, N. Y. 


lag nal! Tools plus AlRengineering 
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re) 


increase output per man 


Greaves Machine Tool Co., 2011 Eastern Ave., 
Cincinnati, Ohio 

IHinois Gear & Mch. Co., 2108 No. Natchez 
Ave., Chicago 35, Il! 

New Jersey Gear & Mfg. Co., Hillside, N. J 

Philadelphia Gear Works, Erie Ave. and G St 
Philadelphia, Pa 

Ryerson, Jos. T. & Son, Inc., 16th and Rock 
well St., Chicago 8, Ill. 

Stahl Gear & Mch. Co., 3901 Hamilton Ave., 
Cleveland 14, Ohio 


GEARS, Cut 


Bilgram Gear & Mch. Works, 1217-35 Spring 
Garden St., Philadelphia, Pa 

Birdsboro Steel Foundry & Machine Co., Birds 
boro, Pa. 

Boston Gear Works, 14 Hayward St., Quincy 

1, Mass. 

Cincinnati Gear Co., Wooster Pike and Marie 
mont Ave., Cincinnati, Ohio 

Cone Drive Gear Div., 7171 E. McNichols Rd 
Detroit 12, Mich 

Diefendorf Gear Corp Box 934, Syracuse 
N. Y 


Gear Specialties, Inc., 2635 W. Medill Ave., 
Chicago 47, Ill 

Greaves Machine Tool Co., 2011 Eastern Ave., 
Cincinnati, Ohio 

Horsburg & Scott Co., 5114 Hamilton, Cleve- 
land, Ohio 

lilinois Gear & Mch. Co., 2108 No. Natchez 
Ave., Chicago 35, Iil 

James, D. O., Gear Mfg. Co., 1140 W. Monroe 
St., Chicago 7, Ill 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich 

New Jersey Gear Mfg. Co 1470 Chestnut 
Ave., Hillside, N. J 

Philadelphia Gear Works, Erie Ave. and G St., 
Philadelphia, Pa. 

Stahi Gear & Mch. Co., 3901 Hamilton Ave., 
Cleveland 14, Ohio 

Verson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, I!!! 


GENERATORS, Electric 


Allis-Chaimers Mfg. Co., Milwaukee, Wis 
Reliance Electric & Enaineering Co., 1200 Ivan 
hoe Rd., Cleveland 10, Ohio 


GRADUATING MACHINES 


Gorton, Geo., Mch. Co., 1321 Racine St., Ra 
cine, Wis 


GREASES—See Lubricating Oils and 
Greases 


GRINDERS, Bench, Floor and Snag 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh, Pa. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Mummert-Dixon Co., Hanover, Pa 

National Acme Co., 170 E. 131st St., Cleve- 
land 8, Ohio 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 

Thor Power Tool Co., Prudential Plaza, Chi- 
cago |, Ill. 

Burke Machine Tool Div., Brotherton 

Rd., Cincinnati 27, Ohio 


GRINDERS, Carbide Tool 


Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh, Pa. 

Elox Corp. of Mich., Royal Oak 3, Mich. 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Le Maire Tool & Mfg. Co., Dearborn, Mich. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich 

Norton Co., 1 New Bond St., Worcester 6, 
Mass 

Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City, N. J 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 

Wesson Co., 1220 Woodward Heights Blvd., 
Detroit 20, Mich. 


: 
| 
new 4 
size 
599 


Original bearings cost 50¢ per hour 


of life... Bearings, Inc. recommended 
bearings cost less than 10¢ per hour! 


The original bearings on this casting cut off machine at 
Intricast, Inc., Loudonville, Ohio, producers of investment 
castings, had a maximum life of 48 hours and their cost 
was approximately $24 each. The bearings recommended by 
our engineers cost only $17 and have now been in service 
for over 200 hours... and no indications of failure yet! 
“Our most severe bearing application with speeds at 5,000 
RPM and the bearings subjected to abrasive grit and casting 
dust,” reports the Intricast Plant Manager. “Maintenance 


BEARINGS, INC. 


has been practically non-existent with our new bearings 
and the machine is much quieter,” he further stated. 


This is another example of our engineers’ ability to solve 
acute bearing problems. It makes no difference where 
bearings are used or how many you buy... As authorized 
distributors we guarantee you factory fresh, latest type 


bearings ready to deliver long life and trouble free service. 


Call our branch nearest you NOW! 


North’ Akron Canton Cincinnati Cleveland Columbus Dayton Elyria® Hamiltons Lima Lockland Mansfield * Toledo Youngstown Zanesville 
INDIANA: Ft. Wayne ® Indianapolis Muncie Terre Houte* PENNSYLVANIA: Erie Johnstown Philadelphia Pittsburgh * York 
WEST VIRGINIA: Charleston « Huntington « Parkersburg * Wheeling NEW JERSEY: Camden 
NEW YORK: Buffalo, Balanrol Corp. » MARYLAND: Baltimore» DELAWARE: Wilmington 


Dixie BEARINGS, ING. 


FLORIDA: Jocksonville* GEORGIA: Atlantas KENTUCKY: Lovisville* LOUISIANA: Baton Rouge * New Orleans 
N. CAROLINA: Charlotte * Greensboro * $. CAROLINA: Greenville» TENNESSEE: Chattanooga « Kingsport * Knoxville * Nashville 


For more information fill in page number on Inquiry Card, on page 199 
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Product Directory 


GRINDERS, Die and Mold 


GRINDERS, Drill Point 


Atlas Press Co., 20108 N. Pitcher, 
Mich 

Consolidated Mch Lat Div 
Rochester 10, 

Delta Power Tool Div 
Pittsburgh 8, Pa 
Oliver Instrument Co, 

Adrian, Mich 
Orban, Kurt Co., Inc., 
sey City 2, N. J 
Standard Electrical Tool Co 
Cincinnati 4, Ohio 


GRINDERS, Face Mill 


1410 E 


2500 River 


Mattison Machine Works, 
Ave., Rockford, Ill 
Oliver Instrument Co., 

Adrian, Mich. 


River 


Norton Co., | New Bond St Worcester 
Mass. 

standard Electrical Tool Co., 2488-90 
d., Cincinnati, Ohio 


Kalamazoo, 
, 565 Blossom Rd., 
400 N. Lexington Ave., 
Maumee 


42 Exchange Place, Jer 


Kearney & Trecker Corp., Milwaukee 14, Wis. 
545 Blackhawk Park 


1410 E. Maumee St., 


GRINDERS, Knife and Shear 


Hill Acme Co., 1201 W. 65th St., Cleveland 
2, Ohio 

Mattison Machine Works, Reckford, III 

Mummert-Dixon Co., Hanover, Pa 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


GRINDERS, Portable Electric 


Chicago Pneumatic Tool Co., New York 17, 
N. Y 

Ingersoll-Rand Co., 11 Broadway, New York 
4,N. Y 

Standard Electrical Tool Co., 2488-90 River, 
Cincinnati 4, Ohio 

Thor Power Tool Co., Prudential Plaza, Chi- 
cago, I, Ill. 


GRINDERS, Portable Pneumatic 
Pneumatic Tool Co., New York 17, 


Ingersoll Rand Co., 11 Broadway, New York 
4, N. Y. 

Madison-Kipp Corp., Madison, Wis 

Thor Power Tool Co., Prudential Plaza, Chi- 


cago |, lil 


Produce Small Parts Faster 
At Lower Cost With 
An Escomatie 


Feed from Coil or Bar Stock 


TYPICAL PARTS 
MADE BY AN ESCOMATIC 


1.100” 


12 parts min. 


Commercial Bronze 


6 parts ‘min. 


Pinion Stock 


63 parts /min. 
022” 


Nickel-Silver 


————— nationwide sales and service of precision machine tools 
—from bench lathes to boring mills. 
COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 
In Canada—Cosa Corporation of Canada, Ltd., 1160 Lakeshore Road, Long Branch, Toronto 14, Ontario 
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View of uncovered 
Esco DS 2 with wire 
straightening attachment. 


Up to 100 precision parts per minute are pos- 
sible on the Esco DS 2, a Swiss form- -turning 
and cut-off machine. Stock, fed from coils or 
bars of any length, is machined by two revoiv- 
ing cutting tools mounted in a cam controlled 
tool head. Resulting parts are clean, accurate 
and entirely burr-free—and are delivered sep- 
arate from the chips. Coil. feed provides effi- 


ciency up to 95%, eliminates bar ends, speeds 
production. 


@ Capacity Up to 5/32” dia. x 334” length 
@ Accuracy As close as +.00025” 


@ Finish As fine as 8 micro-inches 


Write For Additional Information 


For more information fill in page number on Inquiry Card, on page 199 


GRINDERS, Tap 

Ex-Cell-Corp., 1200 Oakman 
32, Mich. 

Jones & Lamson Mch. Co., 
Springfield, Vt 


Blvd., Detroit 


160 Clinton St., 


GRINDERS, Tool and Cutter 
Atlas Press Co., 20108 N. Pitcher, 


Kalamazoo, 
Mich. 
Barber-Colman Co 


, Rock and Montague, Rock 
ford, 
Brown & Sharpe Mfg. Co., Providence, R. | 
Cincinnati Milling and Grinding Mchs., Cin- 


cinnati 9, Ohio 

Cosa Corp., 405 Lexington Ave., New York 
17, N.Y. 

Delta Power Tool Div. 
Pittsburgh, Pa. 

Elox Corp. of Mich., Royal Oak 3, Mich 

Fellows Gear Shaper Co., 78 River St., Spring 
field, Vt. 

Galimeyer & Livingston Co., 336 Straight Ave., 
S. W., Grand Rapids 4, Mich 


, 400 N. Lexington Ave 


Gleason ‘Works, 1000 University Ave., Roches- 
ter 3, 

Gorton, py “Mch, Co., 1321 Racine St., Ra- 
cine, Wis. 

Hamco Machines, Inc., 93 Mt. Hope Ave., 


Rochester 20, N. Y. 

Landis Tool Co., Waynesboro, Pa. 
LeBlond, R. K., Mch. Tool Co. Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Mummert-Dixon Co., Hanover, Pa 
T31st St., 


National Acme Co., 170 E. Cleve- 
land 8, Ohio 
Norton Co., 1 New Bond St., Worcester 6, 


1410 E. Maumee St., 


Orban, Kurt Co., 
sey City 2, N. J. 
Thompson Grinder Co 

Springfield, Ohio 


Inc., 42 Exchange Place, Jer- 


1500 W. Main St., 


GRINDERS, Toolpost 
Cosa Corp., 305 Lexington Ave., 
17, N. Y. 


New York 


Standard Electrical Tool 


Co., 
Rd., Cincinnati, Ohio 


2488-90 River 


GRINDING GAGES——See Gages, Grinding 


GRINDING MACHINES, Abrasive Belt 


Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, 


Pa 
831 W. Fayette St. 


Huller, , Syracuse, 

Norttend Special Machinery Co., 287 Home 
stead Ave., Hartford, Conn 

Hill Acme Co., 1201 W. 65th St., Cleveland 
, Ohio 

Mattison Mch. Works, Rockford, III 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 

Thor oe Tool Co., Prudential Plaza, Chi- 
cago 

Walls AL, Corp., 333 Nassau Ave., Brook- 
iyn 22, 

GRINDING MACHINES, Broach 

Eolonial Broach & Machine Co., P. O. Box 37, 


Harper Sta., Detroit 13, Mich. 
Gallmeyer & Livingston Co., 
S. W. Grand Rapids 2, Mich. 
National Broach Mch. Co., 
Detroit 13, Mich 
Orban, Kurt Co., 
sey City 2, 
Thompson Grinder, 
Ohio 


336 Straight, 


5600 St. Jean, 


Inc., 42 Exchange Place, Jer- 


"1534 W. Main, Springfield, 


GRINDING MACHINES, Cam 
Landis Tool Co., Waynesboro, Pa. 
Norton Co., New Bond St., Worcester 6, 


Mass. 
Orban Kurt 

sey City 2, 
Van Norman Meh: Co., 3640 Main St., 
field 7, Mass. 


oe 42 Exchange Place, Jer- 


Spring- 


6, 

t=: 
| 
in 


FREE SEND FOR THE "LOGAN CALCULATOR" 


A gift to you from Logansport Machine 
Company upon request. 


MEMBER: Natl. Mach. Tool Builders’ 
Assn.; Natl. Fluid Power Assn. 


For more information fill in page number on Inquiry Card, on poge 199 


Illustrated—Logansquare Cylinder 
Meets J.I.C. Standards 


LOGANSPORT MACHINE CO., INC. 
810 CENTER AVENUE, LOGANSPORT, INDIANA 


PLEASE SEND COPY OF CATALOG: 

[100-1 AIR CYLINDERS [) 200-1 HYD. POWER UNITS 
100-2 MILL-TYPE AIR CYLS. 200-2 ROTOCAST HYD. 

[] 100-3 AIR-DRAULIC CYLS. CYLINDERS 

[] 100-4 AIR VALVES 200-3 750 SERIES HYD. 


CYLINDERS 
ed 200-4 and 200-7 HYD. VALVES 


[J 100-5-1 ULTRAMATION ] 200-6 SUPER-MATIC CYLS. 
CYLINDERS } 300-1 CHUCKS 

{) 300-2 PRESSES ABC BOOKLET 

{}] FACTS OF LIFE CIRCUIT RIDER 

TO: 

COMPANY 


ADDRESS 


\ 
‘ 
\ 
A f / 
j 
/ 
/ 
hy ite fe in air cylinder design 
| 
ert \ 
SISOKE A j 
i 
| 
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DELTA 20” DRILL PRESSES ore built to give you machine tool 


production capacity with power tool flexibility. Massive con- 
struction and rugged power make the Delta 20” a heavy-duty 
tool. Available with hand or power feed, choice of No. 2 or 
No. 3 Morse taper spindle. 28 models include floor, bench, 
multiple spindle and overhead types. Production tables, heads 
and columns available as components. 


DELTA 11” METAL LATHES offer exclusive Delta Quality 
features such as massive head stock construction, perfected 
variable speed drive, unique 4-position drive selector and 
many more. Both 4 ft. and 5 ft. bed models available with 
flame hardened bed. And you get the double versatility of a 
ram-type turret lathe, when you add production accessories for 
precision multiple machining jobs. 


A proved way to cut your costs 


DELTA 17” DRILL PRESSES 


in over 70 models enable you to 
make your own single or multiple spindle set-up for drilling, 
counterboring, reaming and tapping jobs. Finest in their class, 
they are engineered for precision work and built for long life 
with low maintenance costs. Standard or power feed, high or 
slo speed and key chuck or tapered spindle available in floor, 
bench and multiple spindle models. 


. 


DELTA CUT-OFF MACHINES fo, fast, smooth, accurate cuts are 
speeding production and improving quality in tool rooms, main- 
tenance departments and on production lines. Work head pivots 
for easy mitering. All belts, pulleys, cutting wheels or blades 
are fully enclosed for maximum safety. Whether you do wet 
abrasive or dry abrasive cutting, or cut non-ferrous metals or 
wood—you choose the model that's right for your job. 


a 
| 
? 


DELTA HAND SCREW MACHINES 
fill the production gap between standard 
engine lathes and expensive, automatic 
screw machines ... and at lower cost 
than any comparable machine. Bed 
turret, double tool post cross slide and 
lever type collet closer are standard 


DELTA TOOLMAKER GRINDERS 
perform three precision grinding opera- 
tions—surface, chip breaker and tool 
and cutter grinding. And with Delta 6” 
tool grinders, 7” standard grinders and 
242” belt grinders you have a com- 
plete line of safe, accurate, low cost 


DELTA 14” BAND SAWS These versa- 
tile, low cost machines give you eight 
cutting speeds—ranging from 40 fpm 
for metal to 3000 fpm for wood—using 
a standard motor. They enable you to 
cut stainless steel, armor plate, high 


equipment. Delta Quality features 
throughout assure lasting precision on 
multiple machining jobs. 


grinders for every shop need. 


speed steel, cast iron, alloy steel and 
dozens of other materials including 
woods and plastics. Available with steel 
or cast iron stand. 


on every metalworking job 


DELTA 15” DRILL PRESSES offer such Delta exclusives 
as six spindle adapters, “universal” hand feed, counter- 
balanced belt guard .. . plus big, machine tool rugged- 
ness and proven production dependability. Delta 14” 
utility and 14’’ Super-Hi Sensitive Drill Presses also avail- 
able in many models. 


See Delta Industrial Tools at your nearest Delta Dealer... 


he's listed under ‘“‘TOOLS” in the Yellow Pages. 


Thousands of metalworking plants across the country 
are cutting costs by using Delta Industrial Tools to 
supplement or replace expensive, special-purpose 
machines. Here’s why: Delta tools are ruggedly 
built to withstand hard, continuous wear—they 
offer precision performance to meet the highest pro- 
duction standards—yet they cost less to buy, less to 
operate, and less to maintain. Completely portable, 
Delta tools can be moved in and out of production 
lines to relieve bottlenecks. And any plant can have 
inexpensive, automated operations through the com- 
bination of versatile, standard Delta components 
and automatic control devices. 

Because Delta is the world’s most complete line, 
you can choose the right tools for the biggest savings 
on your jobs. 


Get all the facts on how YOU can cut costs with Delta 
Industrial Production Tooling. Write for FREE Delta 
Industrial Catalog to: Rockwell Manufacturing Co., Delta 
Power Tool Div.,614B N. Lexington Ave., Pittsburgh 8, Pa. 


DELTA POWER TOOLS 


aw. 
$ 
another fine product by a 
: 
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Product Directory 


GRINDING MACHINES, Centerless 

Bryant Chucking Grinder Co., Clinton St 
Springfield, Vt. 

Cincinnati Milling and Grinding Mchs., Inc 
Cincinnati 9, Ohio 

Cosa Corp., 405 Lexington Ave., New York 
17, N.Y 


Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Landis Tool Co., Waynesboro, Pa 

Triplex Machine Tool Corp., 75 West St., New 
York 6, N. Y. 

Van Norman Mch Co., Springfield, Mass 


GRINDING MACHINES, Crankshaft 


Landis Tool Co., Waynesboro, Pa 

Norton Co., New Bond St., Worcester 6 
Mass 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N 


Van Norman Mch. Co., Springfield, Mass 


GRINDING MACHINES, Cylindrical 


Brown & Sharpe Mfg. Co., Providence, R. | 

Cincinnati Milling and Grinding Mchs., In: 
Cincinnati $, Ohio 

Cosa Corp., 405 Lexington Ave., New York 
17, N. Y 

Galimeyer & Livingston Co., 336 Straight, S 
W., Grard Rapids, 2, Mich 

Landis Tool C-., Inc., Wayn2sbcro, Pa 

Norton Co., New Bond St., Worcester 6 
Mass 

Sheffield Corp., Box 893, Dayton 1, Ohio 

Standard Electrical Tool Co., 2500 River Rd 
Cincinnati 4, Ohio 


Van Norman Co., 2640 Main St., Springfield 7, 


Mass. 


FOR YOUR 
MONEY 


This makes sense—standard L&J Presses 
adapted for special jobs. With optional = 4;- Clutch. Left or right fly 
equipment these O.B.I. presses will often 
do the same work as special purpose 


OPTIONAL EQUIPMENT 


wheel 
inting. Variak » speed drive. 
omatic hood. atic misfeed 


machines—and with a much smaller in- stop. Accurate top stop. Push t but- 


vestment. You'll still have the advantage 
of presses that can handle a greater vari- 
ety of conventional jobs and with the 
right speed for each job. It will pay you 


to write for the facts. 


—i New 


dial speed co 
indicator. J. LC. wiring. Auto 
ubrication. St rokelengt hand 
sight to fit the job. Bronze 
s. Ram counter balances, etc. 


Write for new catalog of L&J Presses. Geared and non- 
geared models — 14 to 90 ton capacities. Also, 20 to 150 
<2 ton Straight Side Punch Presses. 


L&J PRESS CORPORATION 


1631 STERLING AVENUE, ELKHART, INDIANA 


ERY, February, 1958 


GRINDING MACHINES, Disc 


Brown & Sharpe Mfg. Co., Providence, R. | 

Delta Power Tools: Div., 400 Lexington Ave., 
Pittsburgh 8, Pa 

Gardner Machine Co., Beloit, Wis 

Mattiscn Machine Works, Rockford, Ill. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J 

Standard Electrical Tool Co., 2488-90 River 
d., Cincinnati, Ohio 


GRINDING MACHINES, Gear 


Cosa Corp., 405 Lexington Ave., New York 
17, N.Y 


Gear Grinding Mch. Co., 3901 Christopher 
St., Detroit 11, Mich 

Glea-on Werks, 1000 University Ave., Roches- 
Y 

Lees-Bradner Co., Cleveland, Ohio 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich 

Russell, Holbrook & Henderson, Inc., 292 Madi- 
son Ave., New York N. Y 

Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Internal 

Bryant Chucking Grinder Co., Clinton St., 
Springfield, Vt. 

Cosa Corp., 405 Lexington Ave., New York 
7; 


Gallmeyer & Livingston Co., 336 Straight, S.W 
Grand Rapids 2, Mich. 

Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn 

Heald Machine Co., 10 New Bond St., Werces- 
ter 6, Mass. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J 

Standard Electrical Tool Co. 2488-90 River 
Rd., Cincinnati, Ohio 

Van Nerman Mch. Co., Springfield, Mass 

Wicaco Machine Corp., Wayne Junction, Phila 
delphia, Pa 


GRINDING MACHINES, Jig 

Fosdick Mch. Tool Co., 1638 Blue Rock St 
Cincinnati 23, Ohio 

Gallmeyer & Livingston Co., 336 Straight, $.W 
Grand Rapids 2, Mich 

Moore Special Toc! Co., Inc., 740 Union Ave 
Bridgeport, Conn 


GRINDING MACHINES, Profile 
Baker Brothers Inc., 1000 Post Ave., Toled 
10, Ohio 
Cincinnati Milling and Grinding Mchs., Inc 
Cincinnati 9, Ohio 
Core Fi Corp., 405 Lexington Ave., New York 
Ve 


Ex-Cell- ‘Oo Corp., 1200 Oakman Bivd., Detroit 
32 Mich. 

Jones & Lamson Mch., Springfield, Vt 

Orban, Kurt = i 42 Exchange Place, Jer- 
sey City 2, 

Sheffield Corp., y nw 893, Dayton 1, Ohio 


GRINDING MACHINES, Roll 


Landis Tool Co., Waynesboro, Pa 


GRINDING MACHINES, Surface 
Reciprocating 


Brown & Sharpe Mfg. Co., Providence, R. | 

Cincinnati Milling and Grinding Mchs., Inc 
Cincinnati 9, Ohio 

Delta Power Tool Div., 400 Lexington Ave 
Pittsburgh, Pa 

DoAll Co., Des Plaines, II! 

Elox Corp. of Mich., Royal Oak 3, Mich 

Foote-Burt Co., 13000 St. Clair Ave., Cleve 
land 8 Ohio 

Gallmeyer & Livingston Co., 336 Straight Ave 
S. W., Grand Rapids, 4, Mich 

Gardner Machine Co., Beloit, Wis. 

Hill Acme Co., 1201 W. 65th St., Cleveland 
2, Ohio 

Mattison Machine Works, Rockford, Ill 

Norton Co., 1 New Bond St., Worcester 6, 
Mass. 

Thompson Grinder Co 1500 W. Main St 
Springfield, Ohio 

Van Norman Mch. Co., Springfield, Mass. 


GRINDING MACHINES, Surface Rotary 

Blanchard Machine Co., 64 State St., Cam 
bridge, Mass. 

Gardner Machine Co., Beloit, Wis. 


For more information fill in page number on Inquiry Card, on page 199 


f 
\ 
4 
\ 
| \ 
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Cincinnati Shear cuts wire mesh 
at Pittsburgh Steel 


The Cincinnati Shear shown is part of an automatic 
wire welding machine at Pittsburgh Steel Company, 
Monessen, Pennsylvania. The machine produces wire 
mesh and fabric used for concrete pipe, buildings, and 
other applications. The photograph shows the shear 
cutting forty-seven 2/0 gauge (.331”) wires per stroke. 
The wire is low carbon, cold drawn steel. Other jobs 
require shearing mesh with wires up to 42” diameter. 


Shapers / Shears / Press Brakes 


nme CINCINNATI 


SHAPER 


This shear was specially engineered for this type of 
application. Because cuts are heavy and production is 
continuous, Cincinnati dependability is essential. 

Standard Cincinnati Shears offer such productive 
features as powerful hydraulic hold-downs, all-steel 
interlocked construction, and one-clearance shearing 
of different metal thicknesses. 

Write Department D for Shear Catalog S-7R. 


Cincinnati 11, Ohio 


Product Directory 


D.0.James 
GEARMOTORS 


RIGHT ANGLE GEARMOTOR — Horizon- 
tal or ears Drive, 8 sizes, ratio 6:1 
to 100:1, 44 to 30 horsepower. 


IN-LINE GEARMOTOR — Horizontal or 
Vertical Drive, 37 sizes, ratio 9.2:1 to 
1200:1, 1 to 75 horsepower, 


Tas D.O.James Gearmotors 
are of the same construction 
and high quality as the indi- 
vidual Gear Speed Reducers 
which we have been producing 
for so many years. 

They cover a very wide range 
of ratios, horsepowers, and are 
an ideal, compact, efficient unit 
for many power and space-sav- 
ing installations. They are de- 
signed and built by an organi- 
zation that has been engaged 
in the manufacture of Gears for 
70 years and that has success- 
fully pioneered the Gear Speed 
Reducer to its present-day high 
standards. 


D.0.JAMES 


GEAR MANUFACTURING CO. 


1140 W. Monroe Street, Chicago, Illinois 


Sicace 1883 


MAKERS OF EVERY TYPE OF GEAR 
AND GEAR SPEED REDUCER 


SEND FOR CATALOGS 


Catalogs, price lists and selection tables cov- 
ering geor speed. reducers and gearmotor 
speed reducers are available to power trans- 
mission engineers. Please request on company 
Letterhead — we'll mail your copy at once. 
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Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Mattison Machine Works, Rockford, Ill 

National Acme Co., 170 E. 13st St., Cleve- 
land 8, Ohio 

Norton Co., | New Bond St., 
Mass. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 
Thompson Grinder Co., 

Springfield, Ohio 
Van Norman Mch. Co., Springfield, Mass. 
Walker, O. S., Co., Inc., Worcester, Mass. 


Worcester 6, 


1500 W. Main St., 


GRINDING MACHINES, Thread 


-O Corp., 1200 Oakman Bivd., Detroit 
Cosa’ Corn, 405 Lexington Ave., New York 
N 


Jones & Lamson Mch. Co., 


Springfield, Vt. 
Landis Machine Co 


Centerless), Waynesboro, 


a. 

Orban, Kurt Co., —“* 42 Exchange Place, Jer- 
sey City 2, 

Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Universal 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 

Coe 3 Corp., 405 Lexington Ave., New York 

Y. 

Galinkenem & Livingston Co., 336 Straight, S.W., 
Grand Rapids 2, Mich. 

Gorton Mch. Co., Geo., 1321 Racine St., Ra- 
cine, Wis. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Landis Tool Co., Waynesboro, Pa 


Norton Co., 1 New Bond St., Worcester 6, 
Mass. 
Oliver Instrument Co., 1410 E. Maumee St., 


Adrian, Mich. 
Orban, Kurt Co., Pao 42 Exchange Place, Jer- 

sey City 2, N. 
Parker-Majestic, 


147 Joseph Campau, De- 
troit, Mich. 


GRINDING WHEEL DRESSING AND 
FORMING DEVICES 


DoAIl Co., Des Plaines, II! 

Jones & Lamson Mch. Co., Springfield, Vt 

Metal Carbides Corp., Youngstown, Ohio 

Moore Special Tool Co., Inc., 740 Lnion Ave 
Bridgeport 7, Conn 

Norton Co., 1 New Bond St., Worcester 6 


Mass. 
Sheffield Corp., Box 893, Dayton |, Ohio 


GRINDING WHEELS 


Bay State Abrasive Co., Westboro; Mass. 

Blanchard Machine Co., 64 Stare >st., Cam 
bridge, Mass 

Cincinnati Milling and Grinding Mchs., Inc 
Cincinnati 9, Ohio 

Cincinnati Milling Products Div., 
hio 

Deita Power Tool Div., 400 N 
Ave., Pittsburgh 8, Pa 

oe Co., 254 N. Laurel Ave., 


Cincinnati 9 
Lexington 
Des Plaines, 


Gardner Machine Co., Beloit, Wis. 


Mackin Co., Jackson, Michigan 

Metal Carbides Corp., Youngstown, Ohio 

Norton Co., 1 New Bond St., Worcester 6, 
Mass. 


Simonds Abrasive Co., Tacony and Fraley St., 
Bridgesburg, Philadelphia, Pa. 


GROOVING TOOLS, Internal 

Kennametal Inc., Latrobe, Penna 

Scully-Jones & Co., 1906 So. Rockwell St., 
Chicago 8, Ill. 

Waldes Kohinoor, Inc., 
Long Island City 

Wesson Co., 1220 Woodward Heights Blivd., 
Detroit 20, Mich. 


47- a Austrel Place, 


HAMMERS, Drop—See Forging 
Hammers 


HAMMERS, Portable Electric 


ae Rand Co., 11 Broadway, New York 
N. 


ve Power Tool Co., 
cago I, 


Prudential Plaza, Chi- 


HAMMERS, Portable Pneumatic 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y 
——— Rand Co., 11 Broadway, New York 
N. Y. 


me Power Tool Co., 
cago |, Ill 


Prudential Plaza, Chi- 


HAMMERS, Power 


Chambersburg Engrg. Co., uesbestiare: Pa 
Ediund Mchry. Co. Div., Cortland, 

Erie Foundry Co, 1253 W 12th: Erie 
Penna. 
Yoder Co., 
2, Ohio 


5504 Walworth Ave., Cleveland 


HARDENING FURNACES 


Holcraft & Co., 6545 Epworth Bivd., 
10, Mich 


Detroit 


HARDNESS TESTERS 


Shore Instrument & Mfg. Co., 
Wyck Exp., Jamaica 35, N 
Wilscn Mechanical Instrument Co., Inc., 230-D 

Park Ave., New York, ¥. 


90-35C Van 


HEAT-TREATING EQUIPMENT—See An- 
nealing Furnaces, Flame Hardening 
Machines, Induction-heating Equip- 
ment 


HOBS 


Barber-Colman Co., Rock and Montague, Rock- 
ford ! 

Hanson-Whitney Co., 
Hartford 3, 

Michigan T-ol Co., 7171 E 
Detroit 12, Mich 

National Tool Co 


169 Bartholomew Ave., 
McNichols Rd., 


112¢0 Madison Ave., Cleve- 


land 2, Ohio 

National Twist Drill & Tcol Co., Rochester, 
Mic 

Ruscell, Holbrcok & Henderson, Inc., 292 Madi- 


son Ave., New York 17, N. Y 
Star Cutter Co., 34500 Grand River, Farm- 
ington, Mich 


HOISTS, Air 

Chicago Pneurratic Tool Co., 6 E. 44th St., 
New York, N. Y 

Ingersoll-Rand Co., 11 Broadway, New Ycrk 
4,N. Y 


Thor Power Tool Co 
cago |}, Ill 


Prudentic!l Plaza, Chi 


HOISTS, Electric 


Ingersoll-Rand Co 11 Broadway, New York 


Shepard Niles Crane & Hoist Corp., Montour 
Falls Y 


HONING MACHINES 


Barnes Drill Co., 814 Chestnut, Rockford, Ill 

Jes-Cal Co., Fraser, Michigan 

Micromatic ag Corp., 8100 Schoolcraft, De- 
troit 4, Mic 

Moline Tool =. 102-20th St., Moline, Ill 

Van Norman Mch. Co., 3640 Main St., Spring- 
field 7, Mass. 


HONING STONES 


Barnes Drili Co., 814 Chestnut St., 

Jes-Cal Co., Fraser, Michigan 

Norton Co., 1 New Bond St., 
Mass. 


Rockford, 


Worcester 6, 


HOSE 


American Metal Hose Br. American Brass Co., 
25 Broadway, New York, N 

Schrader’s Son, A., 470 Vanderbilt Ave 
Brooklyn 38, N. Y 


HYDRAULIC MACHINERY 
Tools and equipment 
Baldwin-Lima-Hamilton Corp 

Philadelphia 42, Pa 
Barnes Drill Co., 814 Chestnut St., 
Bethlehem Steel Corp., Bethlehem, Pa 
Birdsboro Steel Fdry. & Mch. Co., 
a. 


, Eddystone Div., 


Rockford, 


Birdsboro, 


(Continued on page 300) 
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Sizes and types of WeB standard drills 
cut the need for costly “specials” 


Quality-wise ... variety-wise, Whitman & Barnes’ standard drill 
line is vnequalled in the industry! It provides: 


© Specific drill designs for all types of materials 
and applications. 

e A full range of fractional, letter, wire gauge and 
metric sizes. 


W & B's superior in-stock selection of drills frequently enable you 
te eliminate expensive “specials”. You get the advantages of 


faster service ... lower costs ... top-notch performance that is 
inherent in every W & B tool. 


NUMBER 418 
.0059 DIAMETER 
.75" O.A. LENGTH 


Your vistrisuror ... seciricauty 
THE BEST SOURCE FOR EVERY DRILL DRILLS FOR: 


Your W & B disirmutor knows the complete line Aluminum « Armor Plate © Bakelite « Brass © Bronze 

of Whitman & Barnes drills and their best appli- 
cations. He stocks these standard drills to give tron @ Chrome Alloys © Copper © Die Steel Fibre Glass © Hard 
you fast service. it will pay you in higher pro- Rubber © Magnesium © Marble o M Miettinen «© Sheet 


duction . . . lower costs to contact him for your 
Metal Slate ¢ Stainless Steel Titanium Wood Linc 


“MAKERS OF FINE TOOLS SINCE 1848” 


DRILLS ann REAMERS. 


40040 PLYMOUTH ROAD » PLYMOUTH, MICHIGAN 
NEW YORK CHICAGO LOS ANGELES 


INFORMATION . . . is available on request. 
Drop us « line or contact your W & B distribyter 


today! Ne obligation, ef course. 


= 
& 
Re 

te 

: 
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H-L Product Directory 


Bliss, E. W., Co., 1375 Raff Rd., S. W., Can Oilgear Co., 1569 W. Pierce St., Milwaukee, 
ton, Ohio Wis 

Chambersburg Engrg. Co., Chambersburg, Pa Vickers Incorpcrated, Div. of Sperry Rand Cor- 

Colonial Broach & Machine Co., P.O. Box 37, poration, 1402 Oakman Bivd., Detroit, Mich. 


Harper Sta., Detroit 13, Mich 
Cross Co., 3250 Bellevue Ave., Detroit 7, Mich 


Denison Er 1grg. Co., 1160 Dublin St., Columbus INDEXING and SPACING EQUIPMENT 
16 


Elmes Eng. Div., American Steel Foundries Austin 
1150 Tennesse Ave., Cincinnati 29, Ohio Brown & Sharpe g. Co., Frevicence, RK. t. 
Erie Foundry Co., Erie, Pa — 2 +s. Inc., 750 South 13th St., 

ewar 
— fin Corp 501 s Wolf Rd., Des Plaines Ettco Tcol Co., Inc., 594 Johnson Ave., Brook 
4 lyn 37, N. Y 
eer Ce 169 Bartholomew Ave., Hardinge Bros., Inc., 1420 College Ave., El- 
mira, N. Y 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Lake Erie Engrg. Corp., Kenmore Station, Buf Hartford ee acne gh Co., 287 Heme 
falo. N. Y stead Ave or 
Michigan Drill Head Co., Detroit 34, Mich 137. Vorick St 
Modern tnd. Engrg. Co., 14230 Birwood Ave., N 
Match & Merryweather Machinery Co., Penton ay oy Co., 24800 Plymouth Rd 
Bidg., Clevetand, Onic ranc ool Co., 2531 11th St., Rock 
Oligecr Co 1569 W. Pierce St., Milwaukee a Mch. Tool Co., 253 ss 
Rockford Mch. Tool Co., 2500 Kishwaukee St., ee 3640 Main St., Spring 
cake teal My Engrg. Co., 3400 E. Lafayette Western Machine Tcol Works, Holland, Mich 
Detroit 7, Mich 
Sundstrand Mch. Tool Co., 2531 11th St ock 
ford, Il INDICATOR BASES, Magnetic 
Verson ee wn 93rd St. & S. Ken Brown & Sharpe Mfg. Co., 235 Promenade St 
wood Ave., Chicago, Providence |, I 
Vickers Incorporated, Div. of Sperry Rand DoAll Co Des Plaines. Ill 
Corp., 1402 Oakman Blvd., Detroit, Mich Storrett. L. $. Co.. Athol, Mass 
Watson-Stillman Co., 565 Blossom Rd., Roches- 
ter 10, N. Y 


Wilson, K. R., Inc., 211 Mill St., Arcade, N. Y INDICATOR LIGHTS—See Lights, 


Indicator 
HYDRAULIC POWER UNITS OR TOOL 
HEADS 
Barnes Drill Co., 814 Chesnut, Rockford 3, II! INDICATORS, Dial 
Barnes, W. F. & Jchn Co., 201 S. Waterford Ames, B. C., Waltham 54, Mass 
St., Rockford, Ill Brown & Sharpe Co., Providence, R. | 
Elmes tng. Div American Steel Foundries DoAll Co., 254 N. Laurel Ave., Des Plaines 
1150 Tennessee Av., Cincinnati 29, Ohio WW 
Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit Federal Products C-rp., P. O. Box 1027, Provi 
Mich dence, R 
Hannifin Corp., 501 S. Wolf Rd., Des Plaines Lufkin Rule Co., Saginaw, Mich 
iL National Automatic Tool C S. 7th-N Sts 
Hartford Special Machinery Co., 287 Home Richmond, Ind 
stead Ave., Hartford 12, Conn Orban, Kurt Co., Inc., 42 Exchange Place, Jer 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio sey City 2, N. J 
Le Maire Tool & Mfg. Co., Dearborn, Mich Standard Gage Co., Inc., Poughkeepsie, N. Y. 
Michigen Drill Head Co., Detroit 34, Mich Starrett, The L. S.Co., Athol, Mass 


FRICTION SAWING with... 


HIGH SPEED BAND SAWS 


SOLVES THOUSANDS 
OF PROBLEMS! 


FOR EXAMPLE: cutting side panels of a 
barometric damper as shown above. Cost of 
dies required for seven sizes would have 
approximated $12,000 —a prohibitive sum 
for volume required on these sizes. Friction- 
sawn on a TANNEWITZ High Speed Band 
Saw in multiples of two in 1.2 minutes each 
— a very moderate cost which makes feasible the complete line required. Cost of machine 


was only a small fraction of cost of dies contemplated and it is also available for many 
other uses. 


For trimming castings, formed parts, cutting metal as hard as a file and dozens of 
other operations, too, friction sawing with TANNEWITZ High Speed Band Saws 
offers tremendous advantages. Write for free booklet, “FRICTION SAWING.” 


THE TANNEWITZ WORKS °¢ GL 6-1729 
GRAND RAPIDS, MICHIGAN 


TANNEWITZ DIE-SAWS | 
| 


24”, 36", 48”, 60” CAPACITIES 


—2 for CONTOUR SAWING, FILING, POLISHING 
The smoothest, fastest, most trouble-free Die 
Saws on the market. Write for bulletin. 
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INDICATORS, Speed 


Brown & Sharpe Mfg. Co., Providence, R. +. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer 
sey ‘City 2, N. J. 

Reliance Electric & Engineering Co., 1200 Ivan- 
hoe Rd., Cleveland 10, Ohio 

Starrett, The L. S., Co., Athol, Mass 


INDICATORS, Test 


Brown & Sharpe Mfg. Co., Providence, R. | 

Federal Products Corp., P. O. Box 1027, Provi- 
dence, 

National Autcmatic Tool Co., S. 7th & N Sts., 
Richmond, Ind 

Orban, Kurt = ‘Inc., 42 Exchange Place, Jer 
sey City 2, J. 

Starrett, The. t S., Co., Athol, Mass. 


INDUCTION HEATING EQUIPMENT 
Cincinnati Milling & Grinding Mches., Inc 
4701 Marburg Ave., Cincinnati 9, Ohio 
Lepel oF" Frequency Laboratories, inc , Wood 
side 7 

Ohio Co., 3800 Harvard Ave 
Cleveland, Ohio 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer 
sey City 2, N 


INSPECTION EQUIPMENT, Ultrasonic 
Curtiss-Wright Corp., Caldwell, N. J 


INTENSIFIERS, Hydraulic 


Hydraulic Press Mfg. Co., Mount Gilead, Chio 
Logansport Mch. Co., Inc., Logansport, Ind 
— Co., 1560 W. Pierce St., Milwaukee 4 


Weleet Stillman Co., 565 Bicssom Rd., Roches- 
ter 10, N. Y. 


JACKS, Planer—See Set-up Equipment 

JIG BORERS 

American 100 E. 42nd St., New 
York 17 

Cleereman. Tool Co., Green Bay, Wis 

as Corp., 405 Lexington Ave., New York 

DeVlieg ‘Machine Co., 450 Fair Ave., Ferndale, 
Detroit 20, Mich 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin 
cinnati 23, Ohio 

| Export & Import, Ltd., 475 Grand Con 

course, New York 51, N. Y 

Moore Special Tool Co., Inc., 724 Union Ave 
Bridgeport, Conn 

Orban, Kurt Co., Inc., 42 Exchange Place, J2r- 
sey City 2, N. J 

Scherr, George Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 


JIG and FIXTURE PARTS 


Northwestern Tool & Eng. Co., 117 Hollier Ave., 
Dayton 3, Ohio 


JIGS AND FIXTURES 
Bath, Cyril Co., Aurora & Solon Road, Solon 
Ohio 


Columbus Die Tool & Mch. Co., 955 Cleve 
land Ave., Columbus, Ohio 

Hartford Special Mchry. Co., 287 Homestead 
Ave., Hartford, Conn 

Ingersoll Milling Mch. Co., 2442 Dcuglas St., 
Reckford, Ill 

La Salle Tool, Inc., 3840 E. Outer Drive, De 


Metal Carbides Corp., Youngstown 12, Ohio 

Modern Industrial Engrg. Co., 14230 Birwood 
Ave., Detroit 28, Mich 

Portage Mch. Co., 1025 Sweitzer Ave., Akron 
11, Ohio 

Robbins, Omer E. Co., 24800 Plymouth Rd 
Detroit 39, Mich 

Sheffield Corp., 721 Springfield St., Dayton 1 
hio 


KEYSEATERS 
Baker Bros., Inc., Station F, P. O. Box 101, 
Toledo 10, Ohio 
Bliss, E. W. Co., Canton, Ohio 
-" Corp., 405 Lexington Ave., New York 
N. Y 


Davis Keyseater Co., 405 Exchange St., Roches- 
Heller Tool Co., Heller Dr., Newcomerstown, 
Ohio 
Mitts. & Merrill, 1809 S. Water St., Saginaw, 


Mich. 
Morton Mfg. Co., Muskegon Hts., Michigan 


KNURLING TOOLS 
Armstrong Bros. Tool Co., 5213 W. Armstreng 
e., Chicago 30, Ill. 


Pratt & Whitney Co., Inc., West Hartford, 
Conn. 


Reed Rolled Thread Die Co., P. O. Box 350, 
Worcester 1, Mass. 


H. & Co., 400 Vulcan St., Buffalo 
LAPPING MACHINES 


Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio. 
(Continued on page 302) 
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THIS IS YOUR INVITATION 
to visit the 


NEW LeBLOND SHOWROOM 
Madison and Edwards Roads, Cincinnati, Ohio 


Our new Showroom, the most modern of its kind, will feature permanent displays of operating LeBlond 

lathes. Here, you can come and inspect actual machines, run them yourself—make an actual production run 

on your own workpieces. This new Showroom facility is part of a $1,000,000 expansion recently completed 
in our continuing program to improve LeBlond service to industry. 

You are cordially invited to visit the new LeBlond Showroom at any time. No special arrangements are necessary. 

If it’s convenient, you can let us know in advance. But, if you’re in Cincinnati and would just like to drop in, 


please do. We are looking forward to your visit in the near future. 


)\ 


THE R. K. LEBLOND MACHINE TOOL COMPANY 


Cincinnati 8, Ohio 


: 
4 
, World’s Largest Builder of A Complete Line of Lathes for More than 71 Years 


L 


Product Directory 


Crane Packing Co., 1800 Cuyler Ave., Chic 
It. (Lapmaster Div.) 

Do-All Co., Ges Plaines, tii 

Ex-Cell-O Corp., 
32, Mich. 


LATHE ATTACHMENTS 


Atlas Press Co., Kalamazoo, 
Axelson Mfg. €o., P. O. 
Sta., Los Aneles 58, Calif 
Delta Power Tool Div., Rockwell 
Pittsburgh, Pa 
Gisholt Machine Co., 
Madison 40, Wis. 


Mfg 


1200 ‘Oakman Bivd., Detroit 


ich. 
15335, Vernon 


1245 E. Washington Ave., 


ago, 


Hardinge ays. Inc., 1420 College Ave., El- 
mira, N. 

Jones & mie Mch., 512 Clinton St., Spring- 
field t 


LeBlond, R. K., Mch. Tool Co., aneeaen ond 

Gleason Works, 1000 University Ave., Roches- Edwards Rds., Cincinnati 18, 

ter, N. Y. Lodge & Shipley Co., 3055 Geant Ave., Cin- 
Micromatic Hone Corp., 8100 Schoolcraft, De- cinnati 25, Ohio 

troit 4, Mich Nebel Machine Tool Corp., 3401 Central Pkwy., 
Norton Co., 1 New Bond St., Worcester 6, Cincinnati 25, Ohio 

Mass Sheldon Mch. Co., Inc., 4258 N. Knox Ave., 
Size Control Co., 2500 W. Washington Bivd., Chicago 41, lil 

Chicago 1.2, Ill. 


-, 400 Vulcan St., 


Williams, J. H. & Co Buffalo 
7, 


LATHES, AUTOMATIC—See Chucking 
Machines 


Co, LATHES, Axle 
Baidwin-Lima-Hamilton Corp., 


Lima Hamilton 
Div., Hamilton, Ohio 


Cer ud 


AN.EVER GROWING 


FAMILY! 


Recessing Tool 
Swing Tool Attochment 


Reieosing Dre Holders 


Revolving Stock Stops for Acorn Dies 


Universal Tool Post 


Swing Tool 


R and L TOOLS 
1825 BRISTOL st 


PHILADELPHIA 40, PA 
] Send me new catalog 


Have your local distributor | 
demonstrate tools in ovr plant 


COMPANY 


ADDRESS 


| 
NAME 
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Tap and Die Holders 


Backrest Holder for Turret 


Knurling Tool 


On and Off Center 


Oniling Attachment 


Too! Slide Knurling Tool 


Famous 

R and | Turning 

Cross Slide Knurling Tool Tool replaces an 
assortment of 14 tools! 


Mult) Spindle Automatics 
~ “NE Ew 


~ 


Knurling Attachment 


Carbide Backrests 


Roller Backrests 


Write for NEW catalog 


TOOLS 


1825 BRISTOL STREET - PHILADELPHIA 40 


Consolidated Mch. Tool Div., 
ham Co., Inc., Rochester 16, 


Birming- 
Monarch Mch. Tool Co., Oak St., 


Sidney, Ohio 


Morey Machinery Co., 383 Lafayette St., New 
York 3, N. Y. 

Seneca Falls Mch. Co., Seneca Falls, N. 

Sunstrand Mch. Tool Co., 2531 lite 
Rockford, III. 

LATHES, Bench 

Atlas Press Co., Kalamazoo, Mich. 

—“" Corp., 405 Lexington Ave., New York 

Y. 

Inc., 1420 College Ave., El- 
mira, N. 

LeBlond, R. Ye, Mch. Tool Co., Madison and 


Edwards Rds., Cincinnati 18, Ohio 
Levin, Louis & Son, Los Angeles 21 
Sheldon Mch. Co., 

Ave., Chicago 41, 


Calif. 
4240-4258 N. Knox 


LATHES, Car Wheel 


Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Bullard Co., Bridgeport 6, Conn 

Consolidated Mch. Tool Div., 


Blossom Road, 
Rochester 10, N. Y 


LATHES, Copying, 


Duplicating — See 
Lathes, Duplicating 


LATHES, Crankshaft 


Consolidated Mch. Tool Corp., Rochester 

LeBlond, R. K., Mch. Tool Co. 
Edwards Rds., 

Snyder Tool & ‘Engrg. Co., 
Detroit 7, Mich. 


Madison and 
Cincinnati 18, Ohio 


3400 E. Lafayette, 


Sundstrand Mch. Tool Co., 2531] St., 
Rockford, Ill. 

LATHES, Double-End 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 


Div., Hamilton, Ohio 
Cleveland Automatic Machine Co 
Cincinnati 12, Ohio 
Mch. Tool Corp., Rochester 
LeBlond, R. K., Mch. Tool Co., Madison 
Edwards Rds., Cincinnati 18, Ohio 
Snyder Tool & Engrg. Co., 3400 E 
Detroit 7, 
Sundstrand 

Rockford, Ill. 


, 4932 Beech 


N. Y 
and 


Lafayette 


2351 St 


LATHES, Duplicating 

Axelson Mfg. Co., 6160 S. 
Angeles 58, Calif 

Baldwin-Lima-Hamilton Corp., 
Div., Hamilton, Ohio 

Lodge & Shipley Co., 3055 Colerain Ave 
cinnati 25, Ohio 

Monarch Machine Tool Co., 


Boyle Ave Los 


Lima Hamilton 


Cin 
27 Oak St 


Sidney 
Cone Autcmatic Mch. Co., 30 Rocke- 
feller Plaza, New York, N. Y. 


Sidney Machine Tool Co., Sidney, Ohio 


LATHES, Engine, Manufacturing 

American Tool Works Co., Pearl and Eggles- 
ton Aves., Cincinnati, Ohio 

Atlas Press Co., Kalamazo 0°, Mich 


Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Calif. 

Barber-Colman Co. (Hendey Mch. Div.), Rock- 
ford, Ill. 

Cincinnati Lathe & Too! Co., 3207-3211 Dis- 
ney St., Oakley, Cincinnati 9, Ohio 


Consolidated Mch. 
Rochester 10, N. 
Cosa Corp., 405 Lexington Ave., 
N. Y. 
Delta Power Tool 


Div., 
Pittsburgh, Pa. 
Eustacchio, S., Brescia, Italy 
LeBlond, R. K., Mch. Tool "e. Madison and 
Edwards Rds., Cincinnati 18, Ohio 
Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio 


Tool Div., Blossom Road, 
New York 


Mfg. Co., 


‘ 


Rockwell 


f ~ 
q POOLS 
Fieating Drill Holders 
4 
a A 
> NEW = 
x 
‘ 
new = A/ » 
Cut Off Blade Holders 
| 
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Product Directory 


Monarch Machine Tool Co., 27 Oak St., Sid- 
ney, io 

Nebel Machine Tool Corp., 3401 Central Pkwy., 
Cincinnati 25, Ohio 

Rockford Machine Tool Co., 2500 Kishwaukee 


St., Rockford, 
ee 4240-4258 N. Knox 
| 


Sheldon Mch. Co., 

Ave., Chicago 41, Ill. 
Western Machine Tool Works, Holland, Mich. 
Wickes Brothers, 512 No. Water St., Saginaw, 

Mich, 


LATHES, Engine, Toolroom 


American Tool Works Co., Pearl and Eggles- 
ton Aves., Cincinnati, Ohio 

Atlas Press Co., Kalamazoo, Mich 

Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Calif. 

Barber-Colman Co, (Hendey Mch. Div.), Rock- 


ford, Il. 

Cincinnati Lathe & Tool Co., Dis- 
ney St., Oakley, Cincinnati ‘9, 

Cosa Corp., 405 Lexington Ave., “New York 

A 

Hardinge Bros. Inc., 1420 College Ave., El- 
mira, N. 

LeBlond, R. K., Mch,. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Lodge & Shipley i 3055 Colerain Ave., Cin- 
cinnati 25, Ohi 

Monarch inachane Tool Co., 27 Oak St., Sid- 
ney, Ohio 

Nebel Machine — eae 3401 Central Pkwy., 
Cincinnati 25, 

Orban, Kurt 
sey City 2, 
Rockford sche Tool Co., 2500 Kiswaukee 

St., Rockford, Ill. 
Sheldon Mch. Co., i 4240-4258 N. Knox 
Ave., Chicago 41, 


Western Machine Toot’ Works, 


tc 42 Exchange Place, Jer- 


Holland, Mich. 


LATHES, Gap 


Atlas Press Co., Kalamazoo, Mich. 
Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Calif. 
Cincinnnati Lathe & Tool ©o., 3207-3211 Dis- 
ney St., Oakley, Cincinnati 9, Ohio 
1245 E. Washington Ave., 


Gisholt Machine Co., 
Madison 10, Wis. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Lodge & Shipley Co 3055 Colerain Ave., Cin- 
cinnati 25, 

Nebel Machine T sat Corp 


3401 Central Pkwy., 
Cincinnati 25, Ohio 


LATHES, Hollow Spindle 

Axelson Mfg. Co., P. O. Box 15335 
Sta., Los Angeles 58, Calif 

Baldwin-Lima-Hamilton Corp., 
Div., Hamilton, Ohio 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio 

South Bend Lathe Works Inc., 425 E. Madi- 
son St., South Bend, Ind. 


Vernon 


Lima Hamilton 


LATHES, Roll 


American Tool Works Co., Pearl and Eggleston 
Aves., Cincinnati 2, Ohio 
Baldwin-Lima-Hamilton Corp., 

Div., Hamilton, Ohio 
Bliss, E. W., Co., Canton, Ohio 
LeBlond, R. K., Mch. Tool Co., 
Edwards Rds., Cincinnati 18, Oh 
Monarch Mch. Tool Co , Oak St., 


Lima Hamilton 


Madison and 


Ohio 


io 
Sidney, 


LATHES, Speed, Second-operation 


Atlas Press Co., Kalamazoo, Mich. 
Gisholt 1245 E. Washington Ave., 


Madison 10, 

Hardinge ee. ine, 1420 College Ave., El- 
mira 

LeBlond, R. K., Mch. Tool Co., Madison and 


Edwards Rds., Cincinnati 18, Ohio 
Lodge & Shipley Co., Cincinnati 25, Ohio 
Monarch Mch. Tool Co., Oak St., Sidney, Ohio 
Seneca Falls Mch. Co., Seneca Falls, N. Y. 
Sheldon Mch. Co., 4258 N. Knox Ave., Chi- 
cago 41, Ill. 
Standard Electrical Tool Co., 2500 River Rd., 
Cincinnati 4, Ohio 


LATHES, Spinning 


Cincinnati 


Milling & Grinding Mches., Inc., 


4701 Marburg Ave., Cincinnati 9, Ohio 
Lodge & Shipley Co., The, Cincinnati 25, Ohio 


LATHES, Toolroom—See Lathes, En- 


gine, Toolroom 


LATHES, Turret, Automatic 


Atlas Press Co., 


Kalamazoo, Mich. 


Bullard Co., Bridgeport 2, Conn. 


Cosa Corp., 405 Lexington Ave., 
N. Y 


Gisholt Machine 
Madison 10, 


Springfield, Vt. 


New York 


1245 E. Washington Ave., 


s. 
Jones & Lamson Mch. Co., 


512 Clinton St., 


King Machine Tool Div., American Steel Found- 
ries, 1150 Tennessee Ave., Cincinnati 29, 
hio 
National Acme Co., 


170 E. 131st St., 
3, Ohio 


New Britain Mch. Co., New Britain-Gridley 
Div., New Britain, Conn, 


Cleveland 


LATHES, Turret, Ram Type, ene Type 


Atlas Press Co., Kalamazoo, Mic 


Bardons & Oliver Inc., Ft. W. oh St., Cleve- 
land 13, Ohio 

Bullard Co., Bridgeport 2, Conn. 

core. 405 Lexington Ave., New York 


Delta Power Tool Div., 
Pittsburgh, Pa. 
Gisholt 
Madison 10, 
Hardinge Inc., 

Elmira, N. Y. 


Rockwell Mfg. Co., 
1245 E. Washington Ave., 
1420 College Ave., 


For more information fill in page number on Inquiry Card, on page 199 


The SUPER SENSITIVE, SMALL-HOLE, PRECISION DRILLING MACHINE 


With capacity of .004” 
materials, and spindle speeds from 840 to 9300 
R.P.M. infinitely variable in two speed ranges... 
this is the machine which the precision industries 
rely upon to handle the “heart-break jobs.” 


“for the finest 


You will want full information about the Hamilton 
Line of precision drilling and tapping machines. 
And we will be glad to furnish it. 


Ask for our 


FREE 


BULLETIN NO. 2488 


to 54” in ali drillable 


MACHINERY, February, 


you 
= 


| 


THE HAMILTON TOOL COMPANY 
834 South Ninth Street 
HAMILTON, OHIO 


1958—303 


L 
Three companion drills, 
accuracy but differing 
drive, speed range, 
cover the full range 
ATAPPER. | 
2488 
Hamilton Too! 


L-M 


Product Directory 


Jones & Lamson Mch. Co., 512 Clinton St., 
Springfield, Vt. 

Levin & Son, Inc., Louis, Los Angeles 8, Calif. 

Morey Machinery "Co., 383 Lafayette St., New 


LEVELS 


York 3 
New Britain Mch. Co., New Britain-Gridley Div., 
New Britain, Conn. 
Seneca Falls Mch. Co., Seneca Falls, N. Y. 
Sheidon Mach. Co., Inc., 4258 N. Knox Ave., 
Chicago 41, Ill. 
Warner & Swasey Co., 5701 


Carnegie Ave., 
Cleveland 3, 


Lufkin Rule Co., Saginaw, Mich. 


Starrett, The L. S., Co., Athol, Mass. 


LIMIT SWITCHES—See Switches, Limit 


LUBRICATING OILS and GREASES 


Inc., 


LATHES, Turret Vertical—See Boring 


York, 
Mills, Vertical Cities — Oil Co., 70 Pine St., New Yor 
Shell Oil Co., 50 W. 50th St., New York, N. Y. 
Stendard Oil Co. (Indiana), 910 S. Michigan, 
Chicago, Ill. 
LAYOUT and DRAFTING TOOLS Stuart, B.A. Oil Co. Ltd., 2727 S. Troy St., 
Brown & Sharpe Mfg. Co., 235 Promenade St., Chicago 23, Ill. ‘ 
Providence 1, R. | Sun Oil Co., 1608 Walnut St., Philadelphia, 


Lufkin Rule Co., Saginaw, Mich 
Starrett, L. S., Co., Athol, Mass 


a. 
Texas Co., 135 E. 42nd St., 


3634 Euclid Ave., Cleveland 15, 


New York, N. Y. 


If you need high production in milling, drilling, 
boring and similar metalworking operations 
. .. with a minimum of equipment and capital 
expenditure, call in a Davis and Thompson 
Representative. 

This key blank slotting machine is only one of 
countless machining problems solved by D & T 
Engineers. 

Space does not permit describing this machine 
in full detail, but if you would 
like complete details, write. 


. . . another example of 
Davis & Thompson Production Engineering 


ADDITIONAL 
INFORMATION 


Get the complete story 
of the facilities available 
from Davis and Thomp- 
son. Write for this 8&- 
page bulletin today. Ask 
for Bulletin 1002. 


Davis and Thompson Co. 


MILWAUKEE 10, WISCONSIN 


4460 12406 ST. 
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LUBRICATING SYSTEMS 

Gits Bros. Mfg. Co., 1846 S. Kilbourn Ave., 
Chicago 23, Ill. 

Madison-Kipp Corp., Madison, Wis. 

Onsrud Machine Works, Inc., Niles, Ill. 


MACHINERY, Used and Rebuilt 

Eastern Mchry. Co., 1000 Tennessee Ave., Cin- 
cinnati, Ohio 

Miles Mchry. Co., 2025 E, Genessee Ave., Sag- 
inaw, Mich. 

Van Keuren Co., Watertown 72, 

H., Co., 400 St. 


Buffalo 


MACHINISTS’ SMALL TOOLS 


Brown & Sharpe i Co., 235 Promenade St., 
Providence 1, R 

Lufkin Rule Co., estes Mich 

Niagara Mch. & Tool Wks., 
land Ave., Buffalo 11, N 

Starrett, The, L. S., Co., 


697 North- 


* Athol, Mass. 


MANDRELS—See Arbors and Mandrels 


MARKING MACHINES and DEVICES 


Colonial Broach & Machine <o.. P. O. Box 37, 
Harper Sta., Detroit 13, Mich 


Gorton Mch. Co., 1321 Racine St., Racine, Wis. 


MATERIAL-HANDLING TRUCKS—See 
Trucks, Material Handling 


MEASURING MACHINES 
Sheffield Corp., 721 Springfield St., 
1, Ohio 


Dayton 
Van Keuren Co., Watertown 72, Mass. 


MEASURING WIRES—Thread, Spline, 
Gear 

Sheffield Corp., Dayton 1, Ohi 

Treadwell Tap "& Die Co., 16 - St., 
field, Mass. 

Van Keuren Co., Watertown 72, Mass. 


Green- 


MICROMETER HEADS 


Brown & Co., 235 Promenade St., 
Providence 1, 

DoAll Co., Des Plaines, III. 

Starrett, The L. S., Co., Athol, Mass. 


MICROMETERS, Outside, Inside, Depth 

Brown & Sharpe ante Co., 235 Promenade St., 
Providence 1, 

a” Co., 254 N. Laurel Ave., Des Plaines, 


Scherr, George, Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 

Starrett, The, L. S., Co., Athol, Mass. 

Van Keuren ce. Watertown 72, Mass. 


MICROSCOPES, Toolmakers’ 

Bausch & Lomb Optical Co., Rochester, N. Y. 

DoAll Co., Des Plaines, III. 

Opto- Metric Tools, Inc., 137 Varick St., 
York, N. Y. 

Scherr, George, Co., 
New York 12, N. Y 


New 


Inc., 200 Lafayette St., 


For more information fill in page number on Inquiry Card, on page 199 


| Slotting, | 
4 Key Blanks, | 


Arrow Profiler hogs out aluminum 


at 80 cu. in./min. 


High feed, high speed, high horsepower—guts! For 
close tolerance, high production machining of 
aluminum, titanium or steel, be sure to see the new 
Arrow Profiler. Capable of any 360° profiling, 3- 
dimensional contouring, swarf or twist milling, the 
Arrow Profiler is easy to operate, accurate and 
versatile. And it costs less than any comparable 
machine. 


There’s a reason for Arrow’s low cost—simplicity. 
No frills. Just the basic machine you need, without 
little-used gadgets and accessories. Plus a simple 
manual concept of operation. The operator traces 
around a template with the stylus, and the cutter 
accurately duplicates the work to + .005 or better! 


Power and Capacity. 40 hp hydraulic spindle 
cuts steel up to the limit of cutters. 25 speeds from 
37 to 3000 rpm. Table is 42” x 144”, feeds up to 75 
ipm, traverses at 150 ipm. 


Rigidity and Accuracy. Plenty of ‘beef’ for the 
heaviest cuts. Even feeding a 1” cutter, 2” deep in 
aluminum at 40 ipm, the Arrow Profiler holds 
+ .005”. 


Speed and Ease of Operation. Manually oper- 
ated hydraulic tracer allows maximum feed as 
contours change. Unskilled operators become pro- 
ficient in less than a week. 

Write today for Bulletin PR-156M for a complete 
description of the Arrow Profiler. 


ARROW ENGINEERING COMPANY, INC. 1523 Oliver Avenue, Indianapolis 21, Indiana 


ny 
| 
iz 
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PRECISION 
PRODUCTION 
PROBLEMS ? 


Here’s help trom 
Bausch & Lomb 


NEW! ALIGNMENT 
INTERFEROMETER TOOL DESIGN 


Accurately measures 
small changes in 

INSPECTION 
of 30 seconds of arc 


(+15 seconds). Easy FABRICATION 


direct scale read- 


ings to 0.2 seconds ye MEASURI NG 


(0.000006”). 


BENCH 

COMPARATOR 

Exclusive under- STEREO- 

stage illumination— MICROSCOPES 


no complex set-ups, 
no holding fixtures 
for most work. Mag- 


Magnified 3-D views 
of tiny parts. Dust- 
nified silhouettes proof, shockproof, 
show errors instant- can be mounted 
ly. Reads to 0.0001” right in machine or 
with optional mi- fixture. Speeds as- 
crometer stage. sembly, inspection. 
Most complete line, 
widest field of view. 


CONTOUR 
MEASURING 
PROJECTOR 


Shows magnified sil- 
houettes or surface 
views. Simple opera- 
tion, highest preci- 
sion measurements: 
to 0.0001”, linear; 
to 1 minute of arc, 
angular. 


Time-and-money-sav- 
ing data on Surface 
Comparators, Indus- 
trial Magnifiers, Ma- 
croscopes, Micro- 
scope Bodies, Mi- 
crometer Discs, Wide 
Field Tubes, Brinell 
Microscopes, Shop 
Microscopes. 


NEW 
TOOLMAKER’S 


MICROSCOPE 


BAUSCH & LOMB OPTICAL CO. 
Quickly measures 85426 St. Paul St., Rochester 2, N. Y. 


Opaque or transpar- 
ent objects of any 
contour. Linear, ac- 
curate to 0.0001”; 
angular, to 1 minute 
of arc. 


Please send literature on optical production 
aids checked below: 


Alignment Interferometer Bench Com- 
parator [] Contour Measuring Projector 


C) Toolmaker's Microscope [] Stereomicro- 
t scopes [] Optical Aids Catalog 
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MEASURING MAIL COUPON TODAY FOR VALUABLE DATA 


MILLING MACHINE ATTACHMENTS 


Bridgeport Mches., Inc., 500 Lindley 
Bridgeport 6, Conn. 
Brown & Sharpe Mfg. Co., Providence, R. | 
Cincinnati Milling & Grinding et Inc., 
4701 Marburg Ave., Cincinnati 9 Ohio 
G & L and Hypro Div, Giddings & Lewis Mch. 
Tool Co., Fond du Lac, Wis 

Gorton, George, Mch. Co., 1110 W. 13th St., 
Racine, Wis. 

Greaves Mch. Tool Div., 2011 Eastern Ave., 
Cincinnati 2, Ohio 

Hardinge Inc., 1420 College Ave., El- 
mira, N. 

Sheldon Mich. Co., Inc., 4258 N. Knox Ave., 
Chicago 41, Ill. 

Van Norman ‘Co., 3640 Main St., Springfield 
7, Mass. 


MILLING MACHINES, Automatic 


Cincinnati Milling Machine Co., Cincinnati, 
io 
Consolidated Machine Tool Corp., Rochester, 
N 


Ws 

Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
Rockford, III 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt 

Kearney & Trecker Corp., Milwaukee, Wis 

Miltholiand, W. K., Machinery Ce. 6402 West- 
field Bivd Indianapolis 5, Ind 

Pratt & Whitney Co., Inc., West Hartford, 


Conn 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich 

Sundstrand Mch. Tool Co., 2531 11th St., 
Rockford, III 

U. S. Tool Co., Inc., 255 North 18th St., 
Ampere, N 


MILLING MACHINES, Bed Type, 
Simplex, Duplex 

Brown & Sharpe 3 Co., 235 Promenade St., 
Providence 1, 

Cincinnati Milling & Grinding Mches., Inc., 
470 Marburg Ave., Cincinnati 9, Ohio 

Consolidated Mch. Tool Div., Blossom Road, 
Rochester 10, N. Y. 

Espen-Lucas Mch. Wrks., Front St. and Girard 
Ave., Philadelphia, Pa 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
Rockford, Ill. 

Morey Machinery Co., 383 Lafayette St., New 
York 3, N. Y. 

Morris, Robert E., Co., W. Hartford, Conn 

Orben, Kurt Co., ‘inc., 42 Exchange Place, Jer- 
sey City 2, N. 

Sundstrand Mch. Tool Co., 2531 lIth St., 
Rockford, Ill. 

Tool Co., Inc., 255 North 18th St., 
Ampere, N 

Van Norman Co., 3640 Main St., Springfield 
7, Mass. 


MILLING MACHINES, ou, Hand 


Atlas Press Co., Kalamazoo, Mic 

Hardinge Bros., Inc., 1420 See Ave., El- 
mira, N. 

Morris, Robert E., Co., W. Hartford, Conn. 


MILLING MACHINES, Circular, 
Continuous 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Davis & Thompson Co., 6411 W. Burnham St., 
Milwaukee 14, Wis 

Espen-Lucas Mch. Works, Front St. and Girard 
Ave., Philadelphia, Pa. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
Rockford, Ill. 

Kearney & Trecker Corp., Milwaukee, Wis. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich. 

Sundstrand Mch. Tool Co., 2351 Ilth St., 
Rockford, Ill. 


MILLING MACHINES, Die Sinking, 
Duplicating, Profiling 

Arrow Engineering Co., Inc., 120 E. Market St., 
Indianapolis, Ind. 

Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Calif. 

Bridgeport Mches., Inc., 500 Lindley St., 
Bridgeport 6, Conn. 

Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 

Colonial-Romulus Div., Parkgrove Station, De- 
troit 5, Mich. 

Consolidated Div., Blossom Road, 
Rochester 10, 

Core 465" Ave., New York 

Elox Corp., of Mich., 1830 Stephenson High- 
way, Royal Oak 3, Mich 

(Continued on page 308) 


For more information fill in page number on Inquiry Card, on page 199 
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Product Directory 


from cold strip’ 
to slit strands 


IN SECONDS 


YODER ROTARY 
MULTIPLE SLITTERS 


A Yoder slitter converts mill-width coils 
of flat-rolled metal into many variable- 
width strands in amazingly short time. 
Speed, coupled with great accuracy and 
low manpower requirements, makes a 
Yoder slitter an important factor in keep- 
ing production and overhead costs down. 


Operated by only two men, the Yoder 
Type 3-48 slitter illustrated is designed 
to accommodate standard mill-width coils 
up to 48 inches wide, in a variety of 
metals and thicknesses. The slit strand 
widths can be held to within a .004” 
tolerance. 


Even if your steel requirements are as 
little as 100 tons a month, the savings 
to be realized in time, manpower and raw 
material costs alone will pay for a Yoder 


slitter in the first few months of operation. 


There is a Yoder slitter designed and 
engineered to meet your requirements, 
and to speed the delivery of “special” 
width stock in a wide range of large or 
small sizes. Send for your free copy of 
the fully-illustrated, 76-page booklet, 
“Multiple Rotary Slitting Lines.” 


THE YODER COMPANY 
5594 Walworth Avenue ¢ Cleveland 2, Ohio 


ROTARY 


SLITTING 
LINES 
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Corp., 1200 Oakman Blivd., Detroit 

ich. 

G & L and Hypro Div., Giddings & Lewis Mch. 
Tool Co., Fond du Lac, Wis. 

Gorton, George, Machine Co., 1110 W. I3th 
St., Racine, Wis. 

Morey Machinery Co., 383 Lafayette St., New 
York 3, N. Y. 

Onsrud Machine Works, Inc., Niles, Ill. 

Osban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, 

Russell, Holbrook & Henderson, 5 292 Madi- 
son Ave., New York 17, N. 

Sundstrand| Mch. Tool Co., 3531 


St., 
Rockford, Ill. 


MILLING MACHINES, Knee Type, Hori- 
zontal, Plain, Universal 

Austin Industrial Corp., 76 MamaroneckAve., 
White Plains, N. Y. 

Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Calif. 

Brown & Sharpe Mfg. Co., Providence, R. | 

Bullard Co., Bridgeport 6, Conn. 

Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 

ns ore 405 Lexington Ave., New York 

_N. Y. 

DeVlieg Machine Co., Ferndale, Mich. 

Gorton, Geo., Mch., Co., 1110 W. 13th St., 
Racine, Wis. 

Greaves Machine Tool Div., 2009 Eastern 
Ave., Cincinnati, Ohio 

Hardinge Bros., Inc., 1420 College Ave., El- 
mira, N. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
Rockford, Ill. 

Morris, Robert E. Co., W. Hartford, Conn. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. 5. 

Sheldon Machine Co., Inc., 4240-5258 N. Knox 

Ave., Chicago 41, 


Van Norman Co., 3640 Main St., 


Springfield 
7, Mass. 


MILLING MACHINES, Knee Type Rise 
and Fall 


Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 
405 Lexington Ave., New York 


Nichols-Morris Corp., 
White Plains, N. 

Orban, Kurt Co. 
sey City, N. 


76 Mamaroneck Ave., 


42 Exchange Place, Jer- 


MILLING MACHINES, Knee Type Ram 


Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence 1, R. |. 

—- Mch. Co., 1321 Racine St., Racine, 

ouen Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, J 

Van Norman Co., 


7 


3640 Main St., 
7, Mass 


Springfield 


MILLING MACHINES, Knee Type Turret 
405 Lexington Ave., New York 


Gorton Mch. Co., 1321 Racine =. 
is. 


Racine, 


MILLING MACHINES, Knee Type, 
Vertical 
Atlas Press Co., Kalamazoo, Mich. 


Austin Industrial Corp., 76 Mamaroneck Ave., 
White Plains, N. Y 


Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Calif. 

Bridgeport Mches., Inc., 500 Lindley St., 
Bridgeport 6, Conn. 

Brown & Sharpe Mfg. Co., Providence, R. |. 
Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 
Cosa aon 450 Lexington Ave., New York 


17, N 

Gorton, George, Mch. Co., 1110 W. 13th St., 
Racine, Wis. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. +. 

Russell, Holbrook & Henderson, Sa 292 Madi- 
son Ave., New York 17, N. Y. 


MILLING MACHINES, Planer Type 

Baldwin-Lima-Hamilton Corp., 
Div., Hamilton, Ohio 

Consolidated Mch. Tool Div., 
Rochester 10, N. Y. 


Lima Hamilton 


Blossom Road, 


Cog Core. 405 Lexington Ave., New York 

N 

Espen- Lucas Mch. Works, Front St. and Girard 
Ave., Philadelphia, Pa. 

G & Land Hypro Div., Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis. 

Gray, G. A., Co., Woodburn a. and Penn 
R. R., Evanston, Cincinnati, Oh 

Ingersoll Milling Mch. Co., 2442 ‘Dougios ot. 
ockford, Ill. 

Morey sey Co., 383 Lafayette St., New 
York 3, N. 

Orban, Kurt Co., 
sey City 2, N. me 

Sundstrand Mch. Tool Co., 2531 

Rockford, Ill 


, 42 Exchange Place, Jer- 


MILLING MACHINES, Spar 


Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 

G & L and Hypro Div., ae & Lewis Mch. 
Tool Co., Fond du Lac, 

Morey Machinery Co., 583 St., New 
York 3, 

Sundstrand Mch. Tool Co., 2531 
Rockford, Ill. 


11th St., 


MILLING MACHINES, Thread 


Coulter, James, Machi Co., 629 Railroad 
Ave., Bridgeport 5, Con 

Hanson- Whitney Co., 169 ‘Bartholomew Ave., 
Hartford 3, Conn. 


MOLDING MACHINES, Plastic 

— — Inc., 1000 Post Ave., 

Elmes Eng. Div., American Steel Foundries, 

150 Tennessee Ave., Cincinnati 29, Ohio 

MP Gear Shaper Co., 78 River St., Spring- 
field, Vt. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie Machinery Corp., 470 Woodward 
Ave., Buffalo 17, N. Y. 


Toledo 


MOTORS, Air 
Ingersoll-Rand Co., Phillipsburg, N. J. 


MOTORS, Electric 


Allis-Chalmers Mfg.-Co., Milwaukee, Wis. 

Delta Power Tool Div., Rockwell Mfg. Co 
Pittsburgh, Pa. 

Lincoln Electric Co., Cleveland 17, Ohio 

Reliance Electric & Engineering Co., 1200 Ivan 
noe Rd., Cleveland 10, Ohio 


MOTORS, Hydraulic 
Barnes, J. S., Corp., Rockford, Ill. 


Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 
32, Mich 

Hydraulic Press Mfg. Div., Mt. Gilead, Ohio 

Oilgear Co., 1569 W. Pierce St., Milwaukee, 
Wis. 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 


Vickers, Inc., Detroit 32, Mich 


MULTIPLE INSPECTION GAGES—See 
Gages, Multiple Inspection 


MULTIPLE-STATION MACHINES, Dial 


Type 

Baker Brothers Inc., 1000 Post Ave., Toledo 
10, Ohio 

Barnes Drill Co., 814 Chestnut St., Rockford, 


Baush Mch. Tool Co., 
field, Mass. 

Cross Co., 3250 Bellevue, Detroit 7, Mich. 

Ettco Tool < Inc., 594 Johnson Ave., Brook- 
lyn 37, N. 

Federal Prod. 


15 Wason Ave., Spring- 


1144 Eddy St., Providence 


Greenlee Bros. & Co., 2136 12th St., Rock- 
ford, Ill. 

Hartford Special Machinery Co., 
stead Ave., Hartford, Conn 

Kingsbur Mch. Tool Corp. Keene, N. H. 

LaSalle Tool, Inc., 3840 E. Outer Drive, Detroit 
34, Mich. 

Modern Industrial Engrg. Co., 
Ave., Detroit 38, Mich. 

(Continued on page 310) 


287 Home- 


14230 Birwocd 


For more information fill in page number on Inquiry Card, on page 199 
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MACHINING 


JACKSON DROP FORGE CO., JACKSON, MICHIGAN 


Progressive Multi-stage Forgings 
as shown above are Forged in 


on AJAX 
one heat with less draft on AJAX 


Forging Presses. Machining is reduced ;, e 

to a minimum for a saving in both time and material. F ° r MS in gy 
Powerful AJAX Presses are fast operating and well-aligned— 

built with a solid steel frame in sizes 300 ton to 8000 ton capacity. 


There is an AJAX Press to fit your particular Forging 
requirements... 


Write for Bulletin 75C 


METAL WORKING MACHINES 


FORGING PRESSES — FORGING MACHINES — FORGING ROLLS — AJAX-HOGUE WIRE DRAWERS 


AJA 


THE AJAX MANUFACTURING COMPANY .................. CLEVELAND 17, OHIO 
CHICAGO OFFICE: 110 S. DEARBORN ST., CHICAGO 3, ILLINOIS 
W. P. WOOLDRIDGE CO. - BURLINGAME, CAL.- LOS ANGELES 22, CAL. 


Buhr Mch. Too! Co 


La Salle Tool, Inc 


M-P 
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National Automatic Tool Co., S. 7th N. Sts., 
Richriona, ind. 

Snyder Toc! & Engrg oe, 3400 E. Lafayette 
Ave., Detroit 7, Mic 

Sundstrand Mch. Too! Co., 2531 - llth St., 
Rockford, Ill. 


Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 


MULTIPLE-STATION MACHINES, 
Transfer Type 
—— — Inc., 1000 Post Ave., Toledo 


Berane Drill Co., 814 Chestnut St., Rockford, 

Baush Mch. Tool Co., 15 Wason Ave., Spring- 
field, Mass 

, 839 Green St., Ann Arbor 

Mich. 

Bullard Co., Bridgeport 6, Conn. 

Conant Milling Mch. Co Cincinnati 9, 
hio 

Clearing Mch. Corp., 6499 W. 65th St., Chi- 
cago 38, Ill. 

Davis & Thompson Co., 4460 N. 124th St., 
Milwaukee 10, Wis. 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 

32, Mich 

Greenlee Bros. & Co., 2136 - 12th St., Rock- 
ford, Ill 

Hartford Special Machinery Co., 287 Home- 

stead Ave., Hartford, Conn 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass 


, 3840 E. Outer Drive, De- 
troit 34, Mich 
Le Maire Tool & Mfg. Co., Dearborn, Mich 


Modern Industrial Engrg. Co., 14230 Birwood 


Ave., Detroit 38, Mich 


Moline Tool Co., 102-20th St., Moline, tll 


National Automatic Tool Co., S. 7th N. Sts., 
Richmond, Ind. 

Norton Co., | New Bond St., Worcester 6, 
Mass 

Snyder Tool & Engrg. Ce. 3400 E. Lafayette 
Ave., Detroit 7, Mic 


Sundstrand Mch. Tool C>., 2531 - lith St., 
Rockford, Ill 
Verson Allsteel Press Co., 


9399 S. Kenwood 
Ave., Chicago 19, Ill. 


NIBBLING MACHINES 


Fenway Machine Co.,_ Inc., 
Penna 

Thor Power Tool Co., Prudential Plaza, Chi- 
cago 

Wales Strippit Corp., Akron, N. Y. 


Willow Grove, 


NICKEL AND NICKEL ALLOYS 


Crucible Stee! Co. of America, Henry W. Oliver 
Bidg., Mellon Squa.e, P.t.sourgh 22, Pa. 


NUT SETTERS—-See Screwdrivers, etc. 


NUTS—See Bolts, Nuts and Screws 


OIL GROOVERS 


Wicaco Mochine Corp., Wayne Junction, Phila- 
delphia, Pa. 


OILERS AND LUBRICATORS 

Gits Bros. Mfg. Co., 1858 S. Kilbourn Ave., 
Chicago, Ill. 

Madison-Kipp Corp., Madison, Wis. 

Wicaco Mch. Corp., Philadelphia, Pa. 


Flange mounted 18 G.P-M. pump. 


VIKING PUMPS 


to Your Specifications 


Viking lube oil, fuel oil and coolant 
pumps, built to fit your equipment, are 
a specialty of Viking. 


Shown here are only a few of many 
special pumps, ranging in size from 5, 
10, 18, 90 to 200 gallons per minute. 


Smaller and larger pumps also ava- 
able. Send today for folder 58S). 


5G.PM. hud mounted fuel pump 


A200 GPRM 
integral mounted 
lube oi pump for 

bearing lubrication. 


GPM. opposite port of pump built to 
specifications. 


Cedar Falls, lowa, U.S.A. In Canada, it's "ROTO-KING" pumps 
See our catalog in Sweets 
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OILS, CUTTING SOLUBLE—See Cutting 
and Grinding Fluids 


OILS, Lubricating—See Lubricating Oils 
and Greases 


OILS, Quenching and Tempering 
eee perviee Oil Co., 70 Pine St., New York, 
N 


Shell Oil Co., 50 W. 50th St., New York, N. Y. 

Sinclair Refining Co., 600 - Sth Ave., New 
Yorn, %.. ¥. 

Standard Oil Co. (Indiana), 910 S. Michigan 
Ave., Chicago 80, Ill. 

Sun Oil Co., 1608 Walnut St., Philadelphia 3, 
Pa. 


OPTICAL FLATS 
Crane Packing Co., 1800 Cuyler Ave., Chicago, 
tl 


DoAll Co., Des Plaines, Ill. 

Scherr, George, Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 

Van Keuren Co., Watertown 72, Mass. 


PACKING, Leather, Metal, Rubber 
Asbestos, Etc. 
at Packing Co., 1800 Cuyler Ave., Chicago, 


PAINTING EQUIPMENT, Spray—See 
Spraying Equipment, Metal 


PARALLELS 

Brown & Sharpe Mfg. Co., Providence, R. |. 

DoAll Co., Des Plaines, Ill. 

G & L and Hypro Div., Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis. 

Lufkin Rule Co., Saginaw, Mich. 

Starrett, The L. S., Co., Athol, Mass 

Walker, O. S., Co., Inc., Worcester, Mass. 


PATTERNS, Wood and Metal 


Mummert-Dixon Co., Hanover, Pa. 


PIPE, Steel, Stainless, etc. 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Babcock & Wilcox Co. (Tubular Prod. Div 
Beaver Falis, Penna. 

Bethlehem Steel Co., Bethlehem, Pa. 

Carpenter Steel Co., 105 W. Bern St., Read- 
ing, Pa. 

Crucible Steel Co. of America, Henry W. Oliver 
Bidg., Mellon Square, Pittsburgh 22, Pa 
Ryerson, Joseph T. & Son, Inc., 16th & 

Rockwell Sts., Chicago 8, Ill 
United States Steel Corp., National Tube Co 
Div., 436 7th Ave., Pittsburgh, Pa. 


PIPE AND TUBING MILLS, Electric-weld 


Yoder Co., 5504 Walworth Ave., Cleveland 2 
io 


PIPE AND TUBING, Brass and Copper 

American Brass Co., 25 Broadway, New York, 
N. Y. 

Mueller Brass Co., 1925 Lapeer Ave., Port 
Huron, Mich. 


Revere Copper Inc., 230 Park Ave., 
New York 17, N. 


For more information fill in page number on Inquiry Card, on page 199 
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STORING—3000 parts or feeding 5000 parts an hour. Details on LOADING—and unloading of machine tools is easy with G-O-M’ 
G-O-M's newest storage unit available in Bulletin 571. Write for it. pre-engineered devices. Ask for information on application to your parts. 


New automatic handling units 


Now, more than ever, Gear-O-Mation makes it 
easy for you to solve the costly problems of 
process parts handling. How? With functionally 
designed, readily adaptable equipment to move 
parts into, through or from various operations— 
automatically and with full control. The parts? All 
kinds. Gear-O-Mation has worked with parts from 
small blanks to heavy castings. Gear-O-Mation’s 
extensive standard line is pre-engineered for 
simple modification that “tailors” the equipment 
to your parts. 


For automating parts in process, whether to a 
single machine or a full line, in large or small shops, 
Gear-O-Mation should be your first call. If your 

na et parts require demand control, selective feeding, 
HANDLING—even into baskets, automatically. This unit will basket active storage or positive movement, there's no 
load 3000 parts an hour for conveyor transfer. Send for Bulletin 568. better source, no better equipment. 


DIVISION OF MICHIGAN TOOL COMPANY 
7171 E. McMICHOLS ROAD «+ DETROIT 12, MICHIGAN 


WASHERS - STORAGE UNITS - ELEVATORS - SKEW LOADERS - BASKET LOADERS - DISTRIBUTION SYSTEMS 
DEMAND FEEDERS - MACHINE LOADERS AND UNLOADERS - ORIENTORS - SIZE CLASSIFIERS 
HOPPER FEEDERS - ASSEMBLY DEVICES AND SPECIAL EQUIPMENT 
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To assure rapid stock 
removal and consistent 
generation of surface finish 
desired, the low-cost “150” 
Hydrohoner utilizes the 
distinctive Microhoning 
characteristic of self- 
dressing abrasives. Be- 
cause abrasive grits are 
kept sharp-cutting at all 
times by a combination of 
controlled pressure and 
reciprocating - revolving 
motions of tool, a con- 
stantly high cutting effi- 
ciency is effected. 


Microsize gage automati- 
cally ends cycle when 
exact size is reached. 


Microdial automatic feed 
control and stone wear 
compensation. 


NAME 


learn why Microhoning will give efficient stock removal, 
closer tolerances, accurate alignment and functional surfaces. 


() Please have a Micromatic Field Engineer call. 
(CD Please send Micromatic literature and case histories. 


Reduces Costs... 


Assures Controlled Finish . . . 
Provides Rapid Stock Removal 


Basic “150° Hydrohoner 
—delivered from stock. 


Possessing a 12-inch stroke and a work diameter 
capacity of 142 inches, the standardized “150” 
readily accommodates a variety of fixturing and 
tooling to assure easy adaption to a wide variety 
of work parts. Also, by addition of standard 
packaged units produced by Micromatic, it can 
be partially or fully automated. 


Performing to the standards of higher-priced, 
special-purpose honing machines and incorpo- 
rating features of a general-purpose design, the 
“150” Hydrohoner is an economical, long-range 


investment for long or short production runs. 


Send Coupon for Complete Information. 


TITLE 


COMPANY 


STREET 


CITY. 


MICROMATIC 


8100 SCHOOLCRAFT AVENUE - 
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ZONE__STATE 


HONE CorP. 


DETROIT 38, MICHIGAN © 


PIPE THREADING AND CUTTING 
MACHINES 

Davis & Thompson - 4460 N. 
Milwaukee 10, 

Landis Machine Co., he. Waynesboro, Pa. 

Sheffield Machine Co., Inc., aynesboro, Pa. 


124th St., 


PLANER JACKS—See Set-up Equipment 


PLANERS, Double Housing and 
Openside 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Consolidated Mch. Tool Div. Rochester, N. Y. 

G & L and Hypro Div., Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis, 

Gray, G. 3611 Woodburn Ave., Cin- 

Inc., 42 Exchange Place, Jer- 

ity 

Rockford Machine Tool Co., 2500 Kishwaukee 

St., Rockford, Ill. 


PLASTICS AND PLASTIC PRODUCTS 
as Kodak Co., 343 State St., Rochester 4, 


oa Mch Co., Madison, Wis 
~ Steel Corp., Nat’! Tube Pittsburgh, 
a. 


PRESS BRAKES—See Brakes, Presses 
and Bending 


PRESS FEEDER, Automatic 


Bliss Co., E. W., Canton, Ohio 
Federal Press Co., 511 Division St., 
Ind. 

Nilson, A. H. Machine Co., 
Producto Machine Co., 
Bridgeport 1, Conn. 
U. S. Tool Co., East Orange, N. J. 


Elkhart, 


Bridgeport, Conn. 
985 Housatonic Ave., 


PRESSES, Arbor 

Birdsboro Steel Foundry & Machine Co., 
boro, Pa. 

Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Famco Machine Co., Kenosha, Wis. 

Hannifin Co., 509 S. Wolf Rd., Des Plaines, Ill. 

Logansport Machine Co., Inc., Logansport, Ind. 

Threadwell Tap & Die Corp., 16 Arch St., 
Greenfield, Mass. 

Wilson, K. R., Inc., Arcade, N. Y. 


Birds- 


PRESSES, Assembling 
Alva Allen Industries, Clinton 
Bliss, E. W. Co., 1375 Raff Rd. ‘i W., Canton, 


Ohio 
Colonial Broach & Machine Co., Box 37, De- 
American Steel Foundries, 


troit 13, Mich 
Eng. Div., 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Erie mate Co., 1253 W. 12th ‘St., Erie, 
Pen 
Federal "press Co., 511 Division St., Elkhart, 
nd. 
<...m Machine Co., Bridgeton, N. J. 
Hannifin Co., 509 S. Wolf Rd., Des Plaines, Ill. 
Hydraulic Press Mtg. Co., Mount Gilead, Ohio 
Lake Erie Corp., 470 Woodward 
Ave., Buffalo 17, 


PRESSES, Blanking, Stamping 

Alva Allen Industries, Clinton, Mo. 

Alpha Press & ee Inc., 9281 Freeland 
Ave., Detroit 28, 

Baird Machine Co., M00 Stratford Ave., Strat- 
ford, Conn. 

Bath, Cyril Co., 32324 Solon Rd., Solon, Ohio 

Birdsboro Steel Foundry & Machine Co., Birds- 


boro, Pa. 
Bliss, E. W. Co., 1375 Raff Rd. S. W., Canton, 


Ohio 
Chambersburg Engineering Co., Chambersburg, 
Pp 


a. 

Clearing awe Corp., 6499 W. 65th St., Chi- 

cago 38, 

Cleveland Crane & Engineering Co., Wickliffe, 
Ohio 

Cleveland Punch & Shear Wks. Co., 3917 St. 

Clair Ave., Cleveland 14, Ohio 


P 
| 
\ 
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Danly Machine Speciation, Inc., 2100 S. 
Laramie, Chicago 50, 

Federal Machine Welder Co., 1745 Overland 
Ave. N. E., Warren, Ohio 

— Press Co., 511 Division St., Elkhart, 


Ferracute Machine Co., Bridgeton, N. J. 
Hydraulic Press i” Co., Mount Gilead, Ohio 
L AJ Press Corp., 1631 Sterling Ave., Elkhart, 


sane Erie Machinery on. 470 Woodward 
Ave., Buffalo 17, N. 

Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio 

Minster Machine Co., Minster, Ohio 

Niagara Machine & ‘Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

U. S. Tool Co., Inc., 55 N. 18th St., East 
Orange, N. J. 

V & O Press Co., Hudson, New Yor 

Verson Allsteel Press Co., 9309 S Kenwood 
Ave., Chicago 19, Ill. 

Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Briquetting 
Birdsboro Steei Foundry & Machine Co., Birds- 
boro, Pa. 

Eilmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Lake Erie Machinery Corp. 470 Woodward 

Ave., Buffalo 17, N. 
Wilson, K. R., Inc., Rial. N. Y. 


PRESSES, Closed-Die Forging 

Ajax Manufacturing Co., 144] Chardon Rd., 
Cleveland 17, Ohio 

Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa 

Bliss, E Ww. Co., 1375 Raff Rd. S. W., Canton, 


hio 
Chambersburg Engineering Co., Chambersburg, 


a. 
Clearing Machine Corp., 6499 W. 65th St., 
Chicago 38, III. 
Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Erie Foundry Co., 1253 W. 12th St., Erie, 
Penna. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie Machinery Corp., 470 Woodward 
Ave., Buffalo 17, N. Y. 

Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Wilson, K. R., Arcade, ¥. 


PRESSES, Coining, Embossing 


Birdsboro Steel Foundry & Machine Co., Birds- 
boro 


Pa 

Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 
Ohio 

Chambersburg Engineering Co., Chambersburg, 


a. 

Clearing Machine Corp., 6499 W. 65th St., 
Chicago 38, Ill. 

Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Danly Machine Specialties, Inc., 2100 S. Lara- 
mie, Chicago 50, Ill. 
Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Federal Machine & Welder Co., 1745 Overland 
Ave., N. E., Warren, Ohio 

Ferracute Machine Co., Bridgeton, N. J. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie | Corp., 470 Woodward 
Ave., Buffalo 17, 

Minster Machine Co., Ohio 

Niagara Machine & Tool Wks. ., 637 Northland 
Ave., Buffalo 11, N. 

Verson Allsteel Press 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Wilson, K. R., Arcade, 


PRESSES, Die Sinking (Hobbing) 


Birdsboro Steel Foundry & Machine Co., Birds- 
Pa 
Bliss, _W. Co., 1375 Raff Rd., S. W., Canton, 


Chambersburg Engineering Co., Chambersburg, 
Pp 


a. 
Clearing Machine Corp., 6499 W. 65th St., 
Cnicago 38, Ill. 
Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Erie Foundry Co., 1253 W. 12th St., Erie, 
Penna. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie Machiner Corp., 470 Woodward 
Ave., Buffalo 17, N.Y 

Verson Allsteel Press aS 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Wilson, K. R., Inc., ‘Arcade, 


For more information fill in page number on 


OW = Manufacturers Use 
DROHDNER 


To Reduce Costs...Control Finish... 
Obtain Rapid Stock Removal 


Leading Manufacturers of precision parts are using the low-cost 
“150” Hydrohoner to secure high production, rapid stock re- 
moval, geometrical precision and controlled surface finishes. 
Indicative of the versatility for application of this highly efficient 
honing machine are the following recent installations: 


The crankpin bore of a compres- 
sor connecting rod is Microhoned 
on a “150” Hydrohoner within 
tolerances of .00015” for taper, 
and .0002” for size and out-of- 
roundness. From .0008” to .001” 
of stock is removed from the bore 
(.875” diameter x .43” long) in 
about 8 seconds, while obtaining 
an 8 Microinch finish. 


In this installation, a “150” is Micro- 
honing in two runs the bore (.313” 
diameter x 1.375” long) of a braking 
cylinder. The first run removes be- 
tween .004” and .006” of stock in 30 
to 35 seconds. During finishing run, 
the final .0005” to .0008” is removed 
to provide geometric accuracy within 
.0002” tolerance and an 8 Microinch 
or better finish. Precision and con- 
trolled finish of bore prevent hydrau- 
lic oil leakage and minimize wear of 
neoprene-cupped piston. 


The principles and application of Microhoning are explained in a 30-minute, 
16mm, sound movie, “Progress in Precision” . . . available at your request. 


(CO Please send me “Progress in Precision” in time for 
showing on__ (date). 

(CD Please have a Micromatic Field Engineer call. 

(1) Please send Microhoning literature and case histories. 


NAME 
TITLE 
COMPANY 
STREET___ 


% 


CITY. STATE 


M'ICROMA TIC CORP. 


8100 SCHOOLCRAFT AVENUE + DETROIT 38, MICHIGAN | 
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Product Directory 


6-Spindle and 8-Spindle 
High Production Chuckers \ 
Standard on the world's 


most famous production \ 
lines for volume with 
maintained high accuracy. \ 


machinery 
of proved 


about it 


quality controls. 


\ 


Automatic 
Multiple Transfer Presses 
Four basic sizes. . - 

9 to 55 tons. 


high production 


profit-making ability 


Before you install new production equipment 
in these important categories, write 
us fer full information about latest Baird 
developments which can help you 
achiéve today's most effective cost and 


“PRESSFORMATIC” 
Ribbon Metal and Wire | 
Forming Machines 
A progressive 
development of the | 


modern 4-slide of Original, basic 


exceptional versatility. 


Write Dept. M. 


THE BAIRD MACHINE COMPANY 
Stratford, Connecticut 


Builders of High Production Machinery Since 1846. 
314—MACHINERY, February, 1958 


Automatic 4-Slide 
Wire Forming Machines 


production unit of wire 
products manufacture. 


“POLIACTION” 
Barrel Finishing Machines 
A NEW design offering 

many advantages to 

users of this low-cost 

production method. 


\ 


SBAS7R 


PRESSES, Die Tryout 
ar E. W. Co., 1375 Raff Rd., S. W., Canton, 


io 

Clearing Machine Corp., 6499 W: 65th St., 
Chicago 38, Ill. 

Cleveland Punch & Shear _ Co., 3917 St. 
Clair Ave., Cleveland 14, 

on Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Erie Foundry Co., 1253 W. 12th St., Erie, 
Penna. 

Federal Machine & Welder Co., 1745 Over- 
land Ave., N. E., Warren, Ohio 

Federal Press Co., 511 Division St., Elkhart, 
Ind. 

Ferracute Machine Co., Bridgeton, N. J. 

Hannifin Co., 509 S. Wolf Rd., Des Plaines, Ill. 

Press Co., Mount Gilead, Ohio 
oh | Press Corp., 1631 Sterling Ave., Elkhart, 


Lake Erie Machinery Ge. 470 Woodward 
Ave., Buffalo 17, N. Y 

Minster Machine Co., Minster, Ohio 

Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Producto Machine Co., 985 Housatonic Ave., 
Bridgeport 1, Conn 

Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, II 

Wilson, K. R., Inc., Arcade, N. Y 


PRESSES, Drawing 


Alva Allien Industries, Clinton, Mo 

Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa 

Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 
Ohio 

Cincinnati Milling & Grinding Machines, Inc., 
4710 Marburg Ave., Cincinnati 9, Ohio 

Clearing Machine Corp., 6399 W. 65th St., 
Chicago 38, Ill. 

Cleveland Crane & Engineering Co., Wickliffe, 


Ohio 

Cleveland Punch & Shear Wks. Co., 3917 St 
Clair Ave., Cleveland 14, Ohio 

Danly Machine Specialties, Inc., 2100 S. Lara- 
mie, Chicago 50, Ill. 
Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Erie Foundry Co., 1253 W. 12th St., Erie 
Penna. 

Federal Machine & Welder Co., 1745 Over- 
land Ave., N. E., Warren, Ohio 

Ferracute Machine Co., Bridgeton, N. J 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

L & J Press Corp., 1631 Sterling Ave., Elkhart, 
Ind 

Lake Erie Machinery Corp. 
Ave., Buffalo 17, N 

Minster Machine Co., Minster, Ohio 

Niagara Machine & Tool Wks., 637 Northiand 
Ave., Buffalo 11 aA 

Nilson, A. H Machine Co., Bridgeport, Conn. 

Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill 

Wilson, K. R., Inc., Arcade, 


470 Woodward 


¥. 


PRESSES, Extrusion 


Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa. 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 


hio 
Clearing Machine Corp., 6499 W. 65th St., 
Hl. 


Chicago 38, 
Danly Machine Specialties, Inc., 2100 S. Lara- 
Steel Foundries, 


mie, Chicago 50, Ill 
Elmes Eng. Div., 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Federcl Machine & Welder Co., 1745 Over- 
land Ave., N. E., Warren, Ohio 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Lake Erie Machinery aed 470 Woodward 
Ave., Buffalo 17, N. 
Verson Allsteel Press. C6. 9309 S. Kenwood 
Ave., Chicago 19, 
Wilson, K. R., Inc., 


PRESSES, Foot 


Famco Machine Co., Kenosha, Wis. 

Ferracute Machine Co., Bridgeton, N. J. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Niagara Machine & Mig Wks., 637 Northland 
Ave., Buffalo 11, 

Producto Machine co, Ses Housatonic Ave., 
Bridgeport 1, Con 

Verson Allsteel proms Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Wilson, K. R., Inc., “Arcade, N.Y. 


PRESSES, Horning 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 


hio 
Clearing Machine Corp., 6499 W. 65th St., 
Chicago 38, Ill. 


(Continued on page 316) 
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now! practical, 


economical 
automation 


for your 
present 
equipment! 


DIGIMATIC Compound 

Servo Table. Accuracy: 

+0.001. Adapts to any 

drilling equipment. One 

day installation. 
DIGIMATIC Model 202 


j Contro! Unit with Tape 
point-positioning control system Reader. Numerical Control 


: ; for drilling, spot welding, 
enables one drill press to do the work of 5 : fim ‘wveting, tapping, automa- 


tic assembly operations. 


DIGIMATIC Tape Prepara- 
DIGIMATIC MODEL 202 Point- 


tion Unit. Programs drili- 
Positioning System Saves You Money By: ing operation from shop 


Simplified Drawing Procedures 
Faster Set-Up Time . machine. 
No Jigs Required 
Faster, More Accurate Drilling 


More Productive Machine Time 


Now Available for Immediate Installation. Write for illus- 
trated brochure giving complete details and specifications. ‘ 


AUTOMATIC PATH CONTROL SYSTEMS ALSO AVAILABLE 
FOR YOUR PRESENT CONTOUR MILLING MACHINES 


ELECTRONIC CONTROL SYSTEMS 
DIVISION OF STROMBERCG-CARLSON COMPANY 


A DIVISION OF GENERAL DYNAMICS CORPORATION 
2231 South Barrington Avenue, Los Angeles 64, California 


For more information fill in page number on Inquiry Card, on page 199 
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Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Federal Machine & Welder Co., 1745 Over- 
land Ave., N. E., Warren, Ohio 

Ferracute Machine Co., Bridgeton, N. J. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie sachenery, Corp., 470 Woodward 
Ave., Buffalo 17, 

Minster Machine Co., Ohio 

Niogara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, Ve 

V & O Press Co., Th Bg New York 

Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 


PRESSES, Notching 

Alva Allen industries, Clinton, 

Clearing Machine Corp., Ww. 65th St., 
Chicago 38, IH. 

Federal Machine & Welder Co., 1745 Over- 
land Ave., N. E., Warren, Ohio 


Ferracute Machine Co., Bridgeton, N. J. 

Lake Erie Corp., 4/0 Woodward 
Ave., Buffalo 17, We 

Minster Machine Co., qe Ohio 

Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

V & O Press Co., Hudson, New York 

Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, 4 

Wales-Strippit Corp., Akron, N. Y. 

Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Punching, Piercing 


Alva Allen Industries, Clinton, Mo 
Bath Cyril Co., 32324 Aurora Rd., Solon, Ohio 


Birdsboro Steel Foundry & Machine Co., Birds- - 


boro, Pa 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 
Ohio 


Clearing Machine Corp., 6499 W. 65th St., 
Chicago 38, Ill. 

Cleveland Crane & Engineering Co., Wickliffe, 
Ohio 


for efficient, economical TRIMMING, BLANKING, DRAWING 


choose from these 
9 sizes of FERRACUTE 
SINGLE-CRANK, 
SINGLE-GEARED 
straight side PRESSES 


75 tons 
100 tons 
125 tons 
150 tons 
200 tons 
250 tons 
300 tons 
350 tons 
400 tons 


Ferracute Press $-1-150-27-33, 150 tons 


Also adaptable to bending, blanking, forming, 
piercing, shearing, and stamping applications. 
The S-1 presses accommodate practically any 
automatic or semi-automatic feeds. They have as 
standard equipment the new Ferracute friction 
clutch—air-powered, electrically controlled—with 
interconnected brake and single-point adjustment. 


lclivery wehedules, write roday FERRAGUTE MACHINE CO. 


Since 1862 Builders of Power Presses and Special 


Machinery 
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Bridgeton, New Jersey, U.S.A. 


Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, ee 

Danly Machine Specialties, Inc., 2100 S. Lara- 
mie, Chicago 50, Ill. 

Dreis & Krump Mfg. Co., 7400 S. Loomis Bivd., 
Chicago 36, III. 

Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Famco Machine Co., Kenosha, Wis. 
Federal Machine & Welder Co., 1745 Over- 

land Ave., N. E., Warren, Ohio 
Federal Press Co., 511 Division St., Elkhart, 
Ind. 


Ferracute Machine Co., Bridgeton, N. J. 

Hannifin Co., 509 S. Wolf Rd., Des Plaines, Ill. 

L =2 Press Corp., 1631 Sterling Ave., Elkhart, 

Lake Erie Machinery oo. 470 Woodward 
Ave., Buffalo 17, N. 

Minster Machine Co., heen Ohio 

Niagara Machine & Tool Wks., 637 Northianug 
Ave., Buffalo 11, 

Nilson, A. H. Bridgeport, Conn. 

Verson Allsteel Press Co., 9309 S. Kenwood, 
Chicago 19, Ill. 

Wales-Strippit Co., Akron, N. Y. 

Wiedemann Machine Co., 4272 Wissahicken 
Ave., Philadelphia 32, Pa. 

Wilson, K. R., Inc., Arcade, ¥. 


PRESSES, Quenching 
Gleason aa 1000 University Ave., Rochester 


Hydraulic Press ‘Mfg. Co., Mount Gilead, Ohio 
Lake Erie Machinery Corp., 470 Woodward 
Ave., Buffalo 17, N. Y. 


PRESSES, Rubber-Forming 

Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa 

Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 


Ohio 
Engineering Co., Chambersburg, 
a 


Cincinnati Milling & Grinding Machines, Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 

Clearing Machine Corp., 6499 W. 65th St., 
Chicago 38, Ill. 

Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 


Erie Foundry Co., 1253 W. 12th St., Erie, 
Penna. 


Hannifin Co., 509 S. Wolf Rd., Des Plaines, III 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie Machinery Corp., 470 Woodward 
Ave., Buffalo 17, N. 

Niagara Machine & hg Wks., 637 Northicnd 
Ave., Buffalo 11, 

Verson Alisteel 9309 S. Kenweod 
Ave., Chicago 19, Ill. 

Wilson, K. R., Inc., ‘Arcade, N. Y. 


PRESSES, Trimming 
Alva Allen Industries, Clinton, Mo. 
Birdsboro Steel Foundry & Machine Co., Birds- 


boro, Pa. 
a2 E. W. Co., 1375 Raff Rd., S. W., Canton, 
10 
Engineering Co., Chambersburg, 


a. 
Clearing Machine Corp., 6499 W. 65th St., 
Chicago 38, Ill. 


Cleveland Punch & Shear Wks. ome 3917 St. 
Clair Ave., Cleveland gh 
Danly Machine Specialties, S. Lara- 


mie, Chicago 50, Ill. 
Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Erie Foundry Co., 1253 W. 12th St., Erie, 


enna. 

Federal Machine & Welder Co., 1745 Overland 
Ave., N. E., Warren, Ohio 

—_ Press Co., 511 Division St., Elkhart, 
nd. 

Ferracute Machine Co., Bridgeton, N. J. 

Hannifin Co., 509 S. Wolf Rd., Des Plaines, Ill. 


Hydraulic Press a Co., Mount Gilead, Ohio 
L . J Press Corp., 1631 Sterling Ave., Elkhart, 


Erie Machinery Comp., 470 Woodward 
Ave., Buffalo 17, N. Y 

Minster Machine Co., Minster, Ohio 

Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Verson Allsteel Press 9309 S. Kenwood, 
Ave., Chicago 19, 

Wilson, K. R., Inc., 


PROFILING MACHINES—Scee 


Milling 
Machines, Die Sinking, etc, 


PULLEYS 


Brown & Sharpe Mfg. Co., Providence, R. | 
Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 


For more information fill in page number on Inquiry Card, on page 199 
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P-S 


PUMPS, Coolant and Lubricant 


Barnes, John S., Corp., Rockford, Ill. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 

Co., 3705 N. Lincoln Ave., Evans- 

n, Wl. 

Ingersoll-Rand Co., Phillipsburg, N. J. 

Logansport Machine Co., Inc., 810 Center 
Ave., Logansport, Ind 


Ruthman Machinery Co., 1809 Reading Rd., 
Ohio 


Cincinnati 
Viking Pump 


2 
€o., Cedar Falls, lowa 


PUMPS, Hydraulic 


American Engineering Co., Wheatsheaf Lane & 
Sepviva St., Philadelphia 37, Penna. 

Barnes, John S., Corp., Rockford, Hil. 

Brown & Sharpe “it : Co., Providence, R. |. 

Co., 1160 Dublin St., Columbus 

3 io 

Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Hydraulic Press Mfg. Div., Mount Gilead, Ohio 

— Co., 1569 W. Pierce St., Milwaukee, 


is. 
Sundstrand Machine Tool Co., 2531 5 
Rockford, Ill. 
Vickers Incorporated, Division of Sperry Rand 

Corp., 1402 Oakman Bivd., Detroit, Mich. 
Viking Pump Co., Cedar Falls, lowa 
Wilson, K. R., Inc., Arcade, N. Y. 


‘ 


PUNCHES AND DIES—See Dies, Blank- 


ing, etc. 


REAMERS, Rose, Chucking, Jobbers’ 
Taper, Shell, Adjustable, etc. 

Sesher-Copnen Co., Rock and Montague, Rock- 
ord, 

Cleveland Twist Drill Co., 1242 49th =. 

—_ Co., 254 N. Laurel Ave., Des Plaines, 


Cleveland, Ohio 


Greenfield Tap & Die Corp., Greenfield, Mass. 
a Tool Co., Heller Dr., Newcomerstown, 
10 

National Twist Drill & Tool Co., & Winter 
Bros. Co., Rochester, Mich. 

Standard Tool Co., 3950 Chester Ave., Cleve- 
land 14, Ohio 

Tomkins-Johnson Co., 617 N. Mechanic St., 
Jackson, Mich. 

Whitman & Barnes, 

Plymouth, Mich. 


40600 Plymouth Rd., 


REELS, Stock 
National Acme Co., 170 E. 131st St., Cleveland 


3, Ohio 
Nilson, A. H. Machine Co., Bridgeport, Conn. * 
U. S. Tool o., 'nc., 255 North 18th St., 
Ampere, N. J. 


REFRACTORS Heat-Treating Furnaces 


Norton Co., 1 New Bond St., Worcester é, 
Mass. 


RETAINING RINGS FOR BEARINGS, etc. 
cog. Inc., 3634 Euclid Ave., Cleveland, 
10 


Waldes Kohinoor, Inc., 47-16 Austel 


Place, 
Long Island City 1, N. Y. 


RIVETERS, Portable 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 

Hannifin Co., 509 S. Wolf Rd., Des Plaines, Ill. 

Co., 11 Broadway, New York 4, 


Thor Power Tool Co., Prudential Plaza, Chi- 
cago | 


RIVETERS, Stationary 

Brown & Sharpe Mfg. Co., 35 Promenade St., 
Providence 1, R. | 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 

Hannifin Co., 509 S. Wolf Rd., Des Plaines, Ill. 

Russell, Holbrook & Henderson, Inc., 292 Madi- 
son Ave., New York 17, N. Y 


Tomkins-Johnson Co., 617 'N. Mechanic St., 
Jackson, Mich, 


ROTARY TABLES, OPTICAL 


Machine Products Corp., 6771 E. McNichols 
Rd., Detroit 12, Michigan 


For more information fill in page number on 


RULES, SCALES AND STRAIGHTEDGES 
See Machinists’ Small Tools 


RUST INHIBITORS 

Cae eres, Inc., 19 Rector St., New York, 

Scherr, George Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 

Shell Oil Co., 50 W. 50th St., New York, N. Y. 


Stuart, D. A. Oil Co. Ltd., 2727 S. Troy St., 
Chicago 23, Ill. 


= Oil Co., 1608 Walnut St., Philadelphia 3, 
a. 


SAND BLAST EQUIPMENT—See Blast 
Cleaning Equipment 


SAW, BLADES Hack, Band, Circular, 
Friction 

Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, 


Circular Tool Co., Inc., 765 Allens Ave., Provi- 
dence 5, R. |. : 

DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 

Espen-Lucas Mach. Works, Philadelphia, Pa. 

Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 

Starrett, The L. S., Co., Athol, Mass. 

Tonnewitz Works, Grand Rapids, Mich. 


SAW BLADE SHARPENERS 

DoAll Co., Des Plaines, III. 

Espen-Lucas Machine Works, Front St. 
Girard Ave., Philadelphia, Pa. 

Scherr, George Co., Inc., 200 
New York 12, N. Y. 


and 


Lafayette St., 


SAWING MACHINES, Abrasive Ma- 
chines—See Cutting-off Saws, Abra- 
sive Wheel 


Just raise or lower the T-handle 
control, and watch the large tachom- 
eter dial in the headstock! It’s that 
easy! The work is done by a power 
driven speed changer. It acceler- 
ates or slows the lathe to any desired 
speed in seconds. With a 10:1 ratio, 
this new variable drive makes it easy 
to select from a wide range of speeds 
—200 to 2000 rpm in direct drive 
and 40 to 300 rpm in back gear. 

Maximum stability and smooth 
power transmission are assured be- 


Control 


Motor 


ment 


Inquiry Card, on page 199 


or to intermediate speed, 


SHELDON PRECISION LATHES 


(1) T-Handle Speed 
Selector 

(2) Micro-Switch Direction 

(3) Speed Change 
Mechanism 

(4) 2 H.P., Three Phase 

(5) Belt-tension Adjust- 


(6) Multiple V-Belts 


SHELDON MACHINE CO., INC. 


4246 N. Knox Ave. 


ow 


cause the drive unit is oversized. All 
pulleys and shafts are fully supported 
(eight bearings). Double V-belts 
throughout the drive eliminate slip- 
page and deliver full power to the 
spindle. Because of this rigidity and 
extra pulling power, this lathe will 
take heavy cuts at all speeds and 
precision finish cuts at high speeds. 

It is a precision lathe, moderate 
in price, with the versatility for 
toolroom, production or second 


operation jobs. 
Variable Speed 


Write for 
“Variable Speed" 


Circular and General 
Catalog showing... 


10°, 11” and 13° 
SHELOON 
Precision Lathes 
(Bench, Pedestal 
and Cabinet types) 
TF 13 and 15° 
| SEBASTIAN 
| Geared Head 
Lathes 


| SHELDON 
Milling 
Machines 


SHELDON 
Back Geared 
Shapers 


Chicago 41, Ill. 
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Product Directory 


Most Complete in the Field 


For over 40 years MACHINERY’S HANDBOOK has been the indispensable 
working reference book for designers, engineers, production executives, ma- 
chinists, inspectors, students, apprentices—providing men in every phase of 
metalworking with the kind of information they need daily in their work. 


And this information is constantly kept up to date. For example, in prepar- 
ing the new 15th Edition, 432 pages of the 14th Edition were revised to include 
the latest and most authoritative information. Because MACHINERY’S 
HANDBOOK is the largest selling handbook in the field, editions are more 
frequent. You benefit by receiving the latest information—sooner! 


Furthermore, volume sales help us keep costs down . . . and we pass these 
savings on to you! MACHINERY’S HANDBOOK is $9.00—the biggest $9.00- 
worth in the field—an investment that will repay its cost many times over in 
the wealth of practical, accurate information it puts at your command. Order 
your copy today by mailing the convenient coupon below. 


1911 Pages $9.00 Thumb Indexed 
In Canada or overseas, $10.00 


-------MAIL THIS ORDER FORM TODAY -------: 


i 

| THE INDUSTRIAL PRESS, 93 Worth Street, New York 13,.N. Y. | 
| Please send me a copy of MACHINERY’S HANDBOOK i 
t (© lt enclose check or money order in full payment. Send book postpaid. ' 
Bill me. Bill Company. 
x ($9.00 in U.S. $10.00 in Canada or overseas) 1 
1 ee eee 
H (fill in if you want book sent home) M/2/58 1 
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SAWING MACHINES, Band 


Co., Inc., 45 Crosby St., New 

or 4. 

Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. 

Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa 

DoAll Co., 254 ‘Laurel Ave., Des Plaines, ill. 

Famco Machine Co., Kenosha, Wis. 

Tannewitz Works, Grand Rapids, Mich. 


SAWING MACHINES, Circular Blade 


Consolidated Mch. Se Div., Blossom Road, 
Rochester 10, N. 

Deita Power Tool Ow, Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 

Espen- Lucas Machine Works, Front St. and 
Girard Ave., Philadelphia, Pa. 


SAWING MACHINES, Power Hack 


Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, 
Pneumatic Tooi Co., New York 17, 


N 
Thor Tool Co., Prudential Plaza, Chi- 
cago |, lil 


SAWS, Screw-slotting—See Cutters, 
Milling 


SCALES 


Hydroway Scales, Inc., 31302 Stephenson Hwy., 
Madison Hts., Mich. 


SCREW DRIVERS, STUD AND NUT 
SETTERS, Power 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 

Cleco Air Tools, P. O. Box 2119, Houston, 
Texas 

Consolidated a Tool Div., Blossom Road, 
Rochester 10, ¥. 

Cross Co., 3250 Seiad Detroit 7, Mich. 

Errington Mech. Lab, Inc., 24 Norwood Ave., 
Staten Island 4, N.Y 

Ingersoll-Rand Co., 11 Broadway, New York 4, 
N 


Scully-Jones & Co., 1906 S. Rockwell St., Chi- 
cago 8, Ill. 
Thor Power Tool Co., Prudential Plaza, Chi- 
cago Ill. 
Williams & Co., J. H., 400 Vulcan St., Buffalo 
N. Y 


SCREW MACHINES, Hand—See Lathes, 
Turrett, Ram-type, Saddle-type 


SCREW MACHINES, Single-Spindle 
Automatic 

Aaron Machinery Co., Inc., 45 Crosby St., New 
York 1 

Brown & Sharpe Mfg. Co., Providence, 3 

Automatic Machine Co., 4932 

Cincinnati 12, Ohio 

cae Automatic Mch. Co., Inc., Windsor, Vt. 

Cosa vn. 405 Lexington “Ave., New York 17, 
N, 


Gear Giinding Mch. Co., 3901 Christopher St., 
Detroit 11, Mich 

Gisholt Mch. ~ ‘1245 E. Washington Ave., 
Madison 10, 

Gorton, George, Wich. Co., 1110 W. 13th St., 
Racine, Wis. 

National Acme Co., 170 E. 131st St., Cleve- 
iand, Ohio 

New Britain Mch. Co., ow Britain-Gridley 
Mch. Div., New Britain, Con 

Russell, Holbrook & 292 Madi- 
son Ave., New York 17, 


SCREW MACHINES, Multiple-Spindle 
Automatic 

Cone Automatic Mch. Co., Inc., Windsor, Vt. 

Come 405 Lexington “Ave., New York +7, 

Gages Bros. & Co., 2136 12th St., Rockford, 


Netiona! Acme Co., 170 E. 131st St., Cleve- 
land, Ohio 
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New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

Scherr, George Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 

Warner & Swasey, 6701 Carnegie Ave., Cleve- 
land 3, Ohio 


SCREW PLATES 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Threadwell Tap & Die Co., 16 Arch St., 
Greenfield, Mass. 


SCREWS, Cap, Set, Self-tapping, etc.— 
See Bolts, Nuts and Screws 


SEALS AND RETAINERS—Oil or Grease 
Bearings, Inc., 3634 Euclid Ave., Cleveland, 
Oh 


io 
Crane Packing Co., 1800 Cuyler Ave., Chicago, 


Gits Bros. Mfg. Co., 1858 S. Kilbourn Ave., 
Chicago, Illinois 


SEPARATORS, Magnetic 

Barnes Drill Co., 814 Chestnut St., Rockford, 

Sundstrand Mch. Too! Co. 2531 IIth St., 
Rockford, Ill 


SET-UP EQUIPMENT 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, 

Challenge Mchry. Co., Grand Haven, Mich. 

Lufkin Rule Co., Saginaw, Mich 

Northwestern Tool & Eng. Co., 117 Hollier Ave., 
Dayton 3, Ohio 

Starrett, The L. S., Co., Athol, Mass. 

Williams, J. H. & Co., 400 Vulcan St., Buffalo 


SHAPERS, Crank and Hydraulic 


Austin Industrial Corp., 76 Mamaroneck Ave., 
White Plains, N. Y. 

Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio 

Nebel Machine Too! Corp., 3401 Central Pkwy., 
Cincinnati 25, Ohio 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 

Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 

Sheldon Mch. Co., Inc., 4240-4258 N. Knox 
Ave., Chicago 41, Ill. 

Western Machine Too 


Works, Holland, Mich. 


SHAPERS, Vertical and Slotters 


Austin Industrial Corp., 76 Mamaroneck Ave., 
White Plains, N 

Bridgeport Mches., Inc., 500 Lindley St., 
Bridgeport 6, Conn 

Consolidated Mch. Tool Div., Blossom Road, 
Rochester 10, N. Y. 

Morey Machinery Co., 383 Lafayette St., New 
York 3, N. Y. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J 

Rockford Mch. Too! Co., 2500 Kishwaukee St., 
Rockford, Ill. 


SHEARS, Alligator 


Hill Acme Co., 1201 W. 65th St., Cleveland 2, 
Ohio 


SHEARS, Rotary 


Niagara Mch. & Too! Works, 683 Northland 
Ave., Buffalo, N. Y. 

Simonds Saw & Steel Co. (Knives), 470 Main 
St., Fitchburg, Mass. 


SHEARS, Squaring 


Birdsboro Steel Fdy. & Mch. Co., Birdsboro, Pa. 

Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio 

Famco Machine Co., Kenosha, Wis. 

Lodge & Shipley Co., The Cincinnati 25, Ohio 

Niagara Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 

Simonds Saw & Steel Co. (Blades), 470 Main 

St., Fitchburg, Mass. 


The Whole Answer to Your Problem.... 


it’s Lagar GEARLESS DRILL HEADS 


ZAGAR SAYS: 
“Use more 
f spindles— 
\ NOT more 
machines.” 


Have YOU heard the 
ZAGAR story? 


Briefly: 

Any number of holes at one 
pass — 1200, for instance. 

Any hole pattern, no matter 
how intricate. 

Any machinable material. 
Any hole diameter up to 11”, 
Lid sei} or varying diameters on all 
centers up to sum of two hole 


diameters involved. 


Emphasized: standard Zagar Gearless Drill Heads can be installed 
on your present presses. If you prefer, Zagar engineers will design 
the right tooling for the “hole” job. Send sample parts and profit 
by Zagar’s extensive drilling background. 

Get Zogar's Engineering Manual M-2. 


ZAGAR INCORPORATED 


23888 LAKELAND BOULEVARD, CLEVELAND 23, OHIO 


4 
The Zagar “66” gearless drill head drills 

6 holes up to 3/16" dia. 


TOOLS FOR INDUSTRY 


and SPECIAL MACHINERY 
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SHEET METALS—See Strip and Sheet, 
Ferrous, Non-ferrous — 


SLITTING MACHINES, Rotary 


Bliss Co., E. W., Canton, Ohio 
Niagara Mch. & — Works, 683 Northland 3, Oh 
Vickers, 


SHIM STOCK 
Laminated Shim Co., Inc., Glenbrook, Conn 
Simonds Saw & Steei ‘Co., 470 Main St., Fitch- 


burg, Mass. 

SOCKETS—See Drill Sleeves and Exten- 
sion Holders 

SHOP FURNITURE—See Furniture, 


h 
SOLENOIDS 


Allen-Bradley Co., 1331 S. 
4,W 


, Buffalo 11, 


Yoder Co., 5504 Walworth Ave., 


SLOTTERS—See Shopers, 
Slotters 


Ist St., 


Vertical 


Barnes, John S. Corp., Rockford, Ill. 


National Acme Co., 131 st St., Cleveland 


Inc., Detroit 32, Mich. 


Cleveland 2, 


Milwaukee 


A FULL WILSON LINE 
HARDNESS TESTING 


MICRO & MACRO 
HARDNESS TESTERS 
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When it’s 


TO MEET EVERY 
REQUIREMENT 


MECHANICAL INSTRUMENT DIVISION 
AMERICAN CHAIN & CABLE 


February, 1958 


WILSON "“ROCKWELL”- TESTED 
FULLY you KNOW it’s RIGHT! 


AUTOMATIC 
Easy to operate—all controls at hand. Takes 
SEMI -AUTOMATIC rough service—maintains accuracy after years of 
e operation. 
REGULAR Expert Wilson Service —helps you choose proper 
= model...keeps it at work. A staff of WILSON hard- 
SPECIAL ness testing experts is available to provide quick 
° emergency service if it is ever needed 
SUPERFICIAL 


The booklets listed below give complete and helpful 
data on the indicated WILSON equipment... 

DH-325 for ““Rockwell’”’ Regular 

DH-326 for ‘Rockwell’ Superficial 

DH-327 for Accessories & Specials 

Write for 
one or all 
of these 


booklets 
DH-325 
DH-326 
DH-327 


SPECIAL MACHINERY AND TOOLS 


Axelson Mfg. S. Boyle Ave., Los 
Angeles 58, Ca 

Baird Machine = ‘700 Stratford Ave., Strat- 
ford, Conn. 

Baldwin-Lima- Corp., Eddystone Div., 
Philadelphia 42, 

Baldwin-Lima- Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Bath, Cyril Co., ‘Aurora & Solon Road, Solon, 
hio 


Barnes Drill Co., 7 Chestnut, Rockford, Ill. 

Barnes, W. F. & John Co., 201 S. Water St., 
Rockford, 

Baush Machine Tool Co., 156 Wason Ave., 
Springfield 7, Mass. 

Bethlehem Co., Bethlehem, Pa. 

Bilgram Gear Mch. ago 1217-35 Spring 
Garden St., P a. 

Birdsboro Steel Foundry & Machine Co., Birds- 


boro, Pa 
Blanchard Mch. Co., 64 State St., Cambridge, 
Mas: 
1375 Raff Rd., S. W., Canton, 


s. 

Bliss, E. W. Co., 
ihio 

Buhr Mch. Tool Co., 835 Green St., Ann Arbor, 
Mich. 

Chambersburg Engrg. Co., Chambersburg, Pa. 

Cincinnati Milling Mch. Co., Oakley, Cincin- 
nati 9, Ohio 

Colonial Broach & Machine Co., P. O. Box 37, 
Harper Sta., Detroit 13, Mich 

Columbus Die-Tool & Mch. Co., 955 Cleveland 
Ave., Columbus, Ohio 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Coulter, James, Machine Co., Bridgeport 5, 
Conn. 

Cross Co., Detroit, Mich. 

Erie Foundry Co., Erie, Pa. 

Espen-Lucas Mch. Works, Front St. and Girard 
Ave., Philadelphia, Pa 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 

Farrel-Birmingham Co., Inc., 25 Main St., An- 
sonia, Conn. 

Federal Machine & Welder Co., Overland Ave., 
Warren, Ohio 

Fellows Gear Shaper Co., 78 River St., Spring- 


field, Vt. 

Gisholt Machine Ee. 1245 E. Washington Ave., 
Madison 10, 

Gorton, Geo., Men. Co., 1110 W. 13th St., 


Racine, Wis. 

Greenlee Bros. & Co., 12th and Columbia 
Aves., Rockford, Ill. 

Hannifin Corp., 501 S. Wolf Rd., Des Plaines, 


Hartford Special Mchry. Co., 
Ave., Hartford, Conn 

Hill Acme Co., 1201 W. 65th St., Cleveland 2, 
Ohio 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Ingersoll Milling Mcki. Co., 2442 Douglas St., 
Rockford, Ill. 

Kingsbury Mch. Tool Corp., Keene, N. H. 

Lake Erie Engrg. Corp., Kenmore Station, Buf- 
falo, 2 

Le Maire Tool & Mfg. Co., Dearborn, Mich. 

Michigan Tool Co., 7171 £. McNichols Rd., 
Detroit 12, Mich 

Modern Industrial Engrg. Co., 14230 Birwood, 
Detroit 4, Mich. 

Moline Tool Co., 102 20th St., Moline, Ill. 

National Acme Co., 170 E. 13lst St., Cleve- 
land, Ohio 

National Automatic Tool Co., Inc., S. 7th and 
N Sts., Richmond, Ind. 

eenet Broach & om Co., 5600 St. Jean 


287 Homestead 


Detroit 2, Mich 
Notional Tool Co., 11200 Madison Ave., Cleve- 
land 2, Ohio 
National Twist Drill & Tool Co., Rochester, 


Mich. 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

New Jersey Gear & Mfg. Co., 1470 Chestnut 
Ave., Hillside, N. J. 

Niagara Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 

a Co., 1569 W. Pierce St., Milwaukee, 

is. 

Robbins, Omer E. Co., 24800 Plymouth Rd., 
Detroit 39, Mich 

Seneca Falls Mch. Co., Seneca Falls, ¥. 

Snyder Tool & Engrg. ’Co., 3400 E. 
Detroit 7, Mich. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 

Sundstrand Mch. & Tool Co., 2531 St., 
Rockford, Ill. 

Universal Engrg. Co., Frankenmuth 2, Mich. 

Verson Allsteel Press Co., 93rd St., & S. Ken- 
wood Ave., Chicago, III. 

Waltham Machine Works, Newton St., Wal- 
tham, Mass. 

Wicaco Machine Corp., Wayne Junction, Phila- 
delphia, Pa. 


SPEED REDUCERS 


Barnes, John S. Corp., Rockford, III. 

Boston Gear —" 320 Main St., North 
Quincy 71, 

Brad Foote — “Works, 1309 So. Cicero Ave., 
Chicago 50, 


(Continued on page 321) 
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You specify ... 
machines for making them or the cams 
themselves. 


we supply either the 


need . 


Make or Buy? 


LET ROWBOTTOM HELP YOU 
DECIDE... 


You'll get maximum service, economy and satis- 
faction if you do one of two things: install 
Rowbottom Cam Millers or Cam Grinders or 
have Rowbottom take over your cam production 
right here at “Cam Headquarters”. Rowbot- 
tom’s two-way ability to serve means impartial 
recommendations as to how your requirements 
can best be handled. So whether the verdict is 
to “make” or “buy”, you'll be getting the bene- 
fit of an exclusive service on the cams you 
. a service that was instituted away 
back in 1906 when the late George Rowbottom 
designed the first cam milling machine. 

Remember: Cam Types include box, barrel, 
side and indexing . 
ground cams to your specifications . . 
size or quantity. 


also hardened and 
. in any 


WATERBURY 


THE ROWBOTTOM MACHINE COMPANY 


CONNECTICUT 


MACHINERY’S MATHEMATICAL TABLES 


A special book containing 126 pages of the mathe- 
matical tables used daily in drafting-rooms and in 
many shops, including powers and roots of numbers, 
circumferences and areas of circles, functions of 
angles, and logarithms. The tables of squares, cubes, 
square roots, cube roots and reciprocals cover num- 
bers from 1 to 2000. The tables of circumferences and 
areas are for diameters ranging from 1/64 to 100. 
The trigonometric functions advance by minutes 
and degrees and are given to five decimal places. 
The logarithm tables are also to five decimal places. 
All of these tables are the same as the ones in 
MACHINERY’S HANDBOOK, but this small book is 
especially adapted to continual usage and quick 
reference. Send your order and $1.75 to 


THE INDUSTRIAL PRESS, 93 Worth St., N. Y. 13 


Clark 
Hole Mill 


Clark 
Adjustable 


Spot-Facer & 
Counterbore 


@ Efficient M-3 High Speed Steel 
HOLE-PRODUCING TOOLS 
for production jobs on STAINLESS & ALLOY STEELS! 


CLARK HOLE MILL— Makes fixed diameter 
holes fast! One pass in thick stock. Easy 
starts, curved or irregular surfaces. 1” to 
4” sizes; others special. 

CLARK ADJUSTABLE SPOT-FACER AND 
COUNTERBORE — One too! makes many 
diameters. Easily reground and reset. 
Heavy cuts in mills, drills, radials, turrets. 
1” to 4” sizes; others special. 


Write for information on all Clark HOLE- 
PRODUCING TOOLS! 


Robert Clark 


9330 Santa Monica Bivd., Beverly Hills, Calif. 


DO YOU BEND? CUT? 


“A MANUAL OF PROCESS for THE COLD BENDING OF 
METALS and ABRASIVE CUT-MACHINING OF METALS” 
gives practical advice on all phases of cold bending and 
abrasive cutting. Simply written by shop men for shop men. 


Price $3.00. 
Wallace Supplies Mfg. Co. 
1310 West Diversey Parkway Chicago 14, Illinois 


IMPROVE FACING OPERATIONS 


ON BORING MILLS - DRILLS - LATHES 
MILLERS AND RADIALS 


M-D facing Head feeds automatically. Lathe tool bit 
travels radially from center outward or reverse. 10 
sizes, 6” to 46” dia. Write for bulletin, prices. 


MUMMERT-DIXON (CO. '2¢ Philadelphia st. 


HANOVER, PA. 


For more information fill in page number on Inquiry Card, on page 199 


INSPECTION BY 
PROJECTION 


wew SCHERR 


MICRO PROJECTOR 
with the VERTICAL DESIGN 


NEW IMPROVED 
Self-Contained MODEL 


Leases end doable condensers 
Tilting Stege fer Helix, Angies | fer differest objective: 10 te 
bevels 


Serfece coe be 


Colume Slide adjustable ter 
weer by meen: of Wit 
squere indefinitely 
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GEO. SCHERR CO., Inc. 


Illustrated is a Lucas 
Horizontal Boring Machine 
equipped with a Gusher Coolant 
Pump tank unit. 


with Ruthman GUSHER Coolant Pumps 


Your Gusher Coolant Pumps are precision built of the best 
materials, electronically balanced for efficient operation. You 
get split-second coolant flow, there is no priming needed. 
Pre-lubricated ball-bearings, no pump packing, no foot or 


relief valves necessary, cut maintenance to a minimum. 
Write for catalog today. 


MACHINERY CO. 


* COOLANT PUMPS 
CIRCULATORS AGITATORS 
a * MOLTEN METAL PUMPS 


1807 Reading Rd., Cincinnati, Ohio 
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Cone Drive Gear Div., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

DoAll Co., Des Plaines, Ill. 

Farrel-Birmingham Co., Inc., 25 Main St., An- 
sonia, Conn. 

Horsburgh & Scott Co., 5114 Hamilton, Cleve- 
land, Ohio 

D. O., Gear Mfg. Co., 1140 W. Monroe 

St., Chicago 7, 

Philadelphia Gear Works, Inc., Erie Ave. and 
G St., Philadelphia, Pa. 

Reliance Electric & Engineering Co., 1200 Ivan- 
hoe Rd., Cleveland 10, Ohio 

Crane & Hoist Corp., Montour 
alls, 


SPINDLES, Machine 


Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 

National Automatic Tool Co., S. 7th and N. 
St., Richmond, Ind. 

Standard Electrical Tool Co., 2488-90 River 
Road, Cincinnati, Ohio 


SPROCKETS—See Gears, Cut 


STAMPINGS, Sheet Metal 


Dayton Rogers Mfg. Co., Minneapolis, Minn. 

Laminated Shim Co., Inc., Glenbrook, Conn. 

Revere Copper & Brass Inc., 230 Park Ave., 
New York, N. Y. 


STEEL ALLOYS—See Alloy Steels 


STEEL, Cold Rolled, Stainless, High- 
speed, Tool, etc. 

Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Bethlehem Steel Co., Bethlehem, Pa. 

Carpenter Steel Co., 105 W. Bern St., Reading, 


a. 

Crucible Steel Co. of America, Oliver Bicg., 
Pittsburgh 30, Pa 

Ryerson, Jos. T., & Son, inc., 16th & Rockwell 
Sts., Chicago 8, Ill. 

Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 

Timken Roller Bearing Co., Canton, Ohio 

U. S. Steel Corp. (American Stee! & Wire Co.), 
Div., 436 7th Ave., Pittsburgh, Pa. 

Wheelock, Lovejoy & Co., Inc., Cambridge, 
Mass. 


STEEL DISTRIBUTORS 


Ryerson, Jos. T., & Son, 16th & Rockwell St., 
Chicago 8, Ill. : 


STOCKS AND DIES 


Cyril Bath Co., Solon, Ohio 

DoAll Co., Des Plaines, II! 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Hill Acme Co., 1201 W. 65th St., Cleveland 2, 
Ohio 

Landis Mch. Co., Waynesboro, Pa. 

Threadwell Tap & Die Co., Greenfield, Mass. 


STRAIGHTEDGES—See Machinists’ 
Small Tools 


STRAIGHTENERS, Flat Stock and Wire 


Bliss Co., E. W., Canton, Ohio 

Niagara Mch. & Tool Wks., 637-697 Northland 
Ave., Buffalo 11, N. Y. 

Nilson, A. H. Machine Co., Bridgeport, Conn. 

U. S. Tool Co., Inc., 255 North 18th St., Am- 
pere, N. J. 

Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 


STRIP AND SHEET, Ferrous 

Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Bethlehem Steel Co., Bethlehem, Pa 

Steel Co., 105 W. Bern St., Reading, 
a. 


$-T Product Directo 
MODEL 
| 
| 
F 
| 
3 
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ARRESTINGLY — NEW! 


IN— ENGINEERING CONCEPT 
/ PERFORMANCE CAPABILITY 
/ REPETITIVE PRECISION 

// RUGGED DEPENDABILITY 


THE NOBURMATIC “‘HA’”’ 
TOOL DEBURRS FRONT AND 
BACK FACES OF HOLES 

IN A SINGLE ACTION. 


Retractable cutter functions auto- 
matically upon contact with the 


work-piece. Action is positive and 
measured — assuring quality and 
consistency of performance un- 
matched by any spring operative 
device. Operative-head receives all 


pilot sizes interchangeably. 


Investigate Now! 


NOBUR co. 


6860 Farmddle Ave., No. Hollywood, California 


CAP SCREWS COUPLING BOLTS: 
SET SCREWS + MILLED STUDS 
Our specialty 


* 
Ortemller Co: YORK, PENNA. 


JIG AND FIXTURE DESIGN 


A practical book with 382 pages of information on 
the design and construction of jigs and fixtures for 
drilling, boring, planing and milling. $5 per copy. 
Sent on approval. 


MACHINERY, 93 Worth St., New York 13, N. Y. 


GEAR 


ALL MAKES 
Special and standard 


PRECISION GEARS UP TO 200 DIAMETRAL PITCH 


All Gears certified for Accuracy 
Quality and Fine Workmanship 


NEW JERSEY GEAR & MFG. CO. 


1470 Chestnut Ave. 


Hillside, N. J. 


Made to Your 
Specifications 


You and we can form 
a team—you to draw 
up the specifications; 
we to make the gears 
—that will be profit- 
able to both of us. 
Gears of all types, all 
sizes, all materials. De- 
sign-engineering serv- 
ice available. 


Custom Gears 
Exclusively 


DIEFENDORF GEAR 
CORPORATION 


Syracuse 1, N. Y. 


G E A R 


For more information fill in page number on Inquiry Card, on page 199 


Ready for long, trouble-free use in 
bar straightening equipment, these 
precise examples of Stahl’s craftsman- 
ship in gear fabrication have been 
double-checked for strict compliance 
with specifications. Illustrated are 4 
steel helical gears—24.697” F., 72 T., 
3 D.P., together with 2 Hyten B3X 
steel shaft pinions 6.758" O.D., 16%” 
F., 35” Length-over-all. Heat treated. 
Let Stahl end your gear worries— 
send for our estimate. 


GEARS 
AND 
PINIONS 


SPURS TO 72° PO, 1 OP 
BEVELS TO 54° PO. 1 


HELICAL and WORM GEARS 
TO 48° PD. 2 OP 


SPROCKETS TO 72 PD. 2) CP 


RACKS TO 20.7. LONG. 3 OP 


SILENT GEARS: 
RAWHIDE, BAKELITE, 


TREATED. CASE On | 
"HARDENED 
OF CARBON OR ALLOY STEEL 


GEAR & MACHINE 
COMPANY 

3901 HAMILTON AVENUE 

CLEVELAND 14, OHIO 
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Product Directory 


Crucible Steel 
Pittsburgh 30, Pa. 
Ryerson 
Sts., Chicago 8, 
U. S. Steel Corp., 


Jos. T., & Son, 
Wh. 
(American Stee! & Wire Co. 


Co. of America, Oliver Bidg., 
Inc., 16th & Rockwell 


STRIP AND SHEET, Non-ferrous 


—o Brass Co., 25 Broadway, 


SURFACE PLATES 

Brown & Sharpe mt. Co., 
Providence I, R. 

Bryant Chucking Co 


235: Promenade St., 


Springfield, Vt. 


Div., Carne Steel Challenge Mchy. Co., Grand Haven, Mich. _ 

we hk: Stee Div Delta Power Foo Div., Rockwell Mfg. Co., 
Co., , 436 TthaA 4 Pittsburgh, Po. 

Pa, DoAll Co., Bes Plaines, til. 


SWITCHES, Limit 


New York, 


Allen-Bradley Co., 1331 So. Ist St., Milwaukee, 

Bethlehem Steel Co., Bethlehem, Pa 
Bridgeport Brass Co., Bridgeport, Conn. 
Now rey Zinc Co., 160 Front St., New York, 
Ryerson, Jos. sen. Inc., 16th & Rockwell 

ts., 

SWITCHES, Rotary 
. Daven Co., The, Livingston, N. J. 

STRUCTURAL SHAPES 
Steel Co., Bethlehem, Pa 
eve & 

Now Brass, Inc., 230 Pork Ave., TACHOMETERS—See Indicators, Speed 
Ryerson, Joseph T. & Som, Inc., 16th & 

Rockwell Sts., Chicago 8, ll 
U. S. Steel Corp., 525 Wm. Penn Pl., Pitts- 

burgh 30, Pa 


Madison 10, Wis 


Gisholt Machine Co., 


STUD SETTERS—See Screwdrivers, etc. 


SUPERFINISHING EQUIPMENT 


TAP HOLDERS 


Brown & Sharpe Mfg. Co., 
Providence |, 
a Automatic Mch. Co., 
12, Ohio. 


235 Promenade St., 
4932 Beech 


eee Tool Co., Inc., 594 Johnson Ave., Brook- 
lyn 37, N. 
1200 Oakman Bivd., Detroit 
National Tool Co., S. 7th and N 
Sts., Richmond, Ind. 
1245 E. Washington Ave. Scully-Jones & Co., 1906 Rockwell St., Chi- 
cago 8, Ill. 


makes this 
Buck chucks. 


Power, 


It pays to chuck with Buck! Send for catalog—see why. 


RIVETT LATHE 
with Gucé AJUST-TRU' cnuck 


“Saves 50% on set-up time” 


Rivett Lathe & Grinder Inc., Brighton, Mass., 
report on the performance of 


“We use Buck chucks in our tool room be- 
cause they save 50% in set-up time and re- 


The Buck line includes Scroll, 
Compensating, 
pendent chucks, Boring Bars. 
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quire 95% less indication. 


“The non-marking and concentric grip 
characteristics of the Buck in chucking thin 
wall tubing make them a ‘must’ for tool 
room work." 


Inde- 


BUCK TOOL COMPANY 


220 SCHIPPERS LANE + KALAMAZOO, MICH. 


1958 


TAPPING HEADS 


Baker Brothers Inc., 1000 Post Ave., Toledo 

Boice-Crane Co., Toledo, Ohio 

Davis Boring Tool Div., Giddings & Lewis Mch. 
Tool Co., Fond du Lac, Wis. 

Errington Mechanical Laboratory, 24 Norwood 
Ave., Stapleton, Staten Island, N. Y. 

Ettco Tool Co., 592 Johnson Ave., 


Inc., Brook- 


lyn, N. Y. 
LaSalle Tool, Inc., 3480 E. Outer Drive, Detroit 
34, Mich. 


Leland-Gifford Co., 1425 Southbridge St., 
Worcester, Mass. 


National Automatic Tool Co., S. 7th and N 
Sts., Richmond, Ind. 

Thriftmaster —— Corp., 1076 N. Plum 
St., Lancaster, 


Zoger, 51600" Lakeland Bivd., Cleveland 


TAPPING MACHINES 


Baker Brothers Inc., 1000 Post Ave., Toledo 


Baush Machine Tool Co., 15 Wason Ave., 
Springfield 7, Mass. 
Cincinnati Bickford Div. of Giddings & Lewis 


Mch. Tool Co., Oakley, Cincinniati 9, Ohio. 
Caen Pneumatic Tool Co., New York 17, 


Cross oe 3250 Bellevue Ave., Detroit 7, Mich. 

Edlund Machinery Co., Cortland, 

Elox Corp. of Mich., 
way, Royal Oak 3, 

Ettco Inc., 


N. 
Stephenson High- 
592 ye Ave., Brook- 


nm, N. Y. 
Hamilton Tool Co., 


5 834 S. 9th St., Hamilton, 

io 

ce | Acme Co., 1201 W. 65th St., Cleveland 
a 10 

se Co., 11 Broadway, New York 


Kaufmon Manufacturing Co., Manitowac, Wis. 

Kingsbury Mch. Tool Corp., Keene, N. H. 

Landis Mch. Co., Waynesboro, Pa 

LaSalle Tool Inc., 3840 E. Outer ‘Drive, Detroit 
34, Mich. 

Le Maire Tool & Mfg. Co., Dearborn, Mich. 

Moline Tool Co., 10 ‘20th St., Moline, Ill. 

National Automatic Tool Co., Inc., S. 7th and 
N“Sts., Richmond, 


Warner & Swasey Co., 

Cleveland 3, Ohio. 
Western Machine Tool Works, Holland, Mich. 
zoe Inc., 24000 Lakeland Bivd., Cleveland 
Ohio 


Carnegie Ave., 


TAPS, Hand, Machine Screw, Pipe, etc. 


DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Hanson-Whitney Co., 169 Bartholomew Ave., 
Hartford 3, Conn 

Hy-Pro Tool Co., New Bedford, Mass 

Sheffield Corp., 721 Springfield St., Dayton 1, 
hio. 

Threadwe!l!l Tap & Die Co., Greenfield, Mass. 

Winter Bros. Co., Rochester, Mich. 


TAPS, Collapsing 
Geometric Tool Co. Div., Greenfield Tap & Die 
Corp., New Haven 15, Conn. 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Landis Mch. Co., 


National Co., 170 E Cleve- 
land, Ohi 
— Cores 721 Springfield St., Dayton 1, 


THREAD CUTTING MACHINES 


Coulter, James, Machine Co., 629 Railroad 
Ave., Bridgeport 5, Conn 

Davis & Thompson Co., 4460 W. 124th St. 
Milwaukee 10, Wis. 

Errington Mach. 
Staten Island 4, 

Hill Acme Co., 
Ohio 

Landis Mch. Co., Waynesboro, Pa. 

Sheffield Corp., Dayton |, Ohio 


Inc., 24 Norwood Ave., 


Son 'W. 65th St., Cleveland 2, 


THREAD CUTTING TOOLS 


Armstrong Bros. Tool Co., 5200 Armstrong 
Ave., Chicago, Ill. 
Coulter, James, Machine Co., 629 Railroad 


Ave., Bridgeport 5, Conn 
Geometric Tool Co. Div., 
Corp., New Haven 15, nn 
Hanson-Whitney Co., 169 Bartholomew Ave., 
Hartford 3, Conn. 


Greenfield Tap & Die 


Hill Acme Co., 1201 W. 65th St., Cleveland 
Ohio 

Landis Mch. Co., Waynesboro, Pa. 

Sheffield Corp., 721 Springfield St., Dayton 


1, Ohio 


THREAD ROLLING DIES—See Dies, 
Thread Rolling 
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Product Directory 


THREAD ROLLING EQUIPMENT 
Hartford Special Machinery Co., 287 Home- 


stead Ave., Hartford, Conn. 

Landis Machine Co., Wa nesboro, Pa 

National Acme Co., 170 E. 131st St., Cleve- 
land 3, Ohio 

National Machinery Co., Tiffin, Ohio 

Reed Rolled Thread Die Co., P. O. Box 350, 
Worcester 1, Mass. 

Sheffield Corp., Dayton 1, Ohio 

V & O Press Co., Hudson, New York 


TOOL CONTROL BOARDS 

Cross Co., 3250 Bellevue, Detroit 7, Ne 

Royal Design & Mfg. Inc., 4133 E. 
d., Centerline, Mich. 


ch, 
10 Mile 


Scully-Jones Co., 1906 S. Rockwell St., Chi- 
cago 8, | 

TOOL HOLDERS 

Apex Tool & Cutter Co., Inc., 235 Canal St., 


Shelton, Conn. 
—T Bros. = Co., 5200 W. Armstrong 
"Chicago, 
500 Lindley St., 


Inc., 
Bridgeport 6, Conn 


One Automatic Mch. Co., 4932 Beech 
Cincinnati 12, Ohio 
Chavahenes Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 
Davis Bori Tool Div., Giddings & Lewis 
Machine Too! Co., Fond du Lac, Wis. 


Delta Power Tool Div., 
Pittsburgh 8, Pa. 
DeVlieg Microbore Div., 

Road, Royal Oak, Mich. 
Eclipse Counterbore Co. 
Ferndale, Mich. 
Kennemetal, Inc., Latrobe, Penna. 
Lovejoy Tool Co., Springfield, Vt. 
Metal Carbides Corp. 6001 Southern Bivd., 


Youngstown 12, 
L Tools, i625" Bristol St., Philadelphia 
40, Pa. ; 
Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, Ill. 
Vascoloy-Ramet Corp., Waukegan, Ill. 
Walton Co., Hartford 10, Conn. 
Wesson Co., 1220 Woodward Heights Blvd., 


Buffalo 


400 N. Lexington Ave., 
2720 W. Fourteen Mile 
1600 Bonner Ave., 


Ferndale, “Mich. 
bas i H. & Co., 400 Vulcan St., 


TOOL MATERIAL, Cast Non-Ferrous 
Alloy 
Allegheny Ludium Steel Corp., Pittsburgh, Pa. 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave hicago, Ill. 
Haynes Stellite Co., 725 So. Lindsay St., 


Lovejoy Tool Co. 
Vascoloy-Ramet 


Inc., Springfield, Vt. 
€orp., Waukegan, til. 


TOOL MATERIAL, Cemented Carbide 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
Apex Tool & Cutter Co., Inc., 235 Canal St., 
Shelton, Conn. 

Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., "Chicane 30, Ill. 
Cleveland Twist Drill Co., 1242 E. 49th St., 

Cleveland, Ohio 
e 254 N. Laurel Ave., 
Kennametal, inc., Latrobe, Pa. 
Lovejoy Tool Co., Inc., Springfield, Vt. 
Metal Carbides Corp., ‘Youngstown 12, Ohio 
Vascoloy-Ramet Corp., Waukegan, 
Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


Des Plaines, III. 


TOOL MATERIAL, Ceramic 


Metal Carbides Corp., Youngstown 12, Ohio 

Norton Co., New Bond St., Worcester 6, 
Mass. 

Vascoloy-Ramet Corp., Waukegan, 


TOOL MATERIAL, High-Speed Steel 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Apex Tool & Cutter Co., Inc., 235 Canal St., 
Shelton, Conn. 

Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 30, Ill. 

Carpenter Steel Co., Reading, Pa 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

Crucible Steel Co. of America, Oliver Blivd., 
Pittsburgh 30, Pa. 

Lovejoy Tool Co., Inc., Springfield, Vt. 


TRACING ATTACHMENTS 


American Tool Works Co., Pearl and Eggleston 
Aves., Cincinnati 2, Ohio 

Atlas Press Co., Kalamazoo, Mich 

G & L and Hypro Div., Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis. 

Gisholt Mch. Co., 1245 E. Washington Ave., 

Madison 10, Wis. 


Gorton Mch. Co., 1321 Racine St., Racine, Wis. 


Jones & Lamson Mch. Co., 512 Clinton St., 
Springfield, Vt. 
Wales-Strippit Co., Akron, N. 


Warner & Swasey, 


5701 Ave., Cleve- 
land 3, Ohio 


TRANSFER MACHINES, Automatic— 
See Multiple-Station Machines 


TRANSMISSION, Variable Speed 


Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Barnes, John S. Corp., Rockford, Hh. 
Boston Gear Wks., Quincy, Mass. 


Oilgear Co., 1569 W. Pierce St., Milwaukee, 


Reliance Electric & Co., 1200 Ivan- 


hoe Rd., Cleveland 10, Oh 
Vickers, Inc., Detroit 37, Mich, 


TRUCKS, Material Handling 


Hamilton Tool Co., 834 So. 9th St., Hamilton, 
Ohio 


TUBE-FLANGING MACHINES 
Grant Mfg. & Mch. Co., 90 Silliman Ave., 


Bridgeport 5, Conn. 
Niagara Mch. & Tool Wie. 637-697 Northland 


Ave., Buffalo 11, N. Y 


TUBE FORMING AND WELDING 
MACHINES 
Yoder Co., 550 Walworth Ave., Cleveland, Ohio 


TUBE MILLS 
Yoder Co., 550 Walworth Ave., Cleveland, Ohio 


TUBING, Non-ferrous 


American Brass Co., 25 Broadway, New York, 


Mueller Brass Co., Port Huron 34, Mich. 


T-V 
Revere Copper . om Inc., 230 Park Ave., 
New York, N. 
Ryerson, Jas. & Son, , 16th & Rockwell 
Sts., thiesos” 18, 


TUBING, Steel 


Allegheny Ludlum Steel Corp., Pa. 
Babcock & Wilcox Co., Beaver Falls, N 
Carpenter Steel Co., Reading, Pa 

Crucible Steel Co. of America, Henry W. Oliver 


Bidg., Melon Square, Pittsburgh 22, Pa. 

National Tube Div., U. S. Steel Corp., 525 Wm. 
Penn Place, Pittsburgh, Pa. 

Revere Copper & Brass, Inc., 230 Park Ave., 
New York 17, N. Y. 

Ryerson, Jos. T., & Son, Inc., 16th & Rockwell 
Sts., Chicago ‘18, Hl. 

Timken Roller Bearing Co., Canton, Ohio 


TUBE & PIPE CUTTING-OFF MACHINES 


Grieder Industries, Inc., Bowling Green, Ohio 


ULTRASONIC MCH. TOOLS 
Sheffield Corp., Dayton 1, Ohio 


VALVE CONTROLS 


Barnes, John S., Corp., Rockford, Ill. 
Logansport Mch. Co., Inc., Logansport, Ind. 
Philadelphia Gear Works (Motorized), Erie Ave. 


and G St., 


Philadelphia, Pa. 
Vickers, Inc., 


Detroit 32, Mich. 


VALVES, Air 
Hannifin sm 509 S. Wolf Rd., Des Plaines, III. 


Hunt, C Son, Inc., 1911 E. Pershing St., 
Salem, Ohio 

Hydraulic Press Mfg. Div., Mt. Gilead, Ohio 

Logansport Mch. Co., Inc. Ind. 


Mead Specialties Co., 4114 N. Knox Ave., Chi- 
cago 41, Ill. 

Ross “Operating Valve Ce, 110 E. Golden Gate 
Ave., Detroit 3, Mic 

Schrader’s 470 Vanderbitt Ave., Brook- 
lyn 38, N. 


For more information fill in page number on Inquiry Card, on page 199 


questions you 
should ask 


before you 


buy a 


SURFACE GRINDER 


@ Are column and base one piece for permanent vibrationless rigidity? 
e@ Are both longitudinal table travel and cross feed hydraulically ac- 
tuated? @ Is wheel head powered for rapid vertical travel? @ Is longitudinal 
table capable of speeds to 125 fpm? @ Does wheel head have 18 inch 
vertical movement? @ Is the spindle capable of speeds of 1925 and 2500 
rpm? @ Does it have 12” x 36” table working surface? @ Is it equipped 
with Bijur one-shot lubricating system? 


EYER 


You'll Choose Grand Rapids Grinder, No. 
55 because it’s the only grinder of its type 
that answers an emphatic “yes” to every 
one of these important questions. 


Write for 24 page book that tells all about it. 


GALLMEYER & LIVINGSTON CO, 
305 Straight Ave., $.W., Grand Rapids, Michigan 
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Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn 

Tomkins-Johnson Co., 
Jackson, Mich 


617 N. Mechanic St., 


VALVES, Hydraulic 


Barnes, John S. Corp., Rockford, Ill. 
es Se Co., 1160 Dublin St., Columbus 
Elmes Eng. Div., 
1150 Tennessee Ave., Cincinnati 29, Ohio 


American Steel Foundries, 


Hunt, C. B 
Ohio 
Hydraulic Press Mfg. Div., Mount Gilead, Ohio 
Machine, inc., 810 Center Ave., 

ogansport, Ind 
Oligecr Co., 1569 W. Pierce St., Milwaukee, 
is. 


& Son, 1911 E. Pershing St., Salem, 


Vickers Incorporated, Division of Sperry Rand 
Corp., 1402 Oakman Bivd., Detroit, Mich. 


VERNIERS—See Calipers, Vernier; 


Gages, Vernier 


VISES, Machine 


Bridgeport Mches., Inc., 500 Lindley St., Bridge- 
port 6, Conn. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio. 


Cincinnati Milling Mch. Co., Oakley, Cincin- 
nati 9, Ohio 
Delta Power Tool Div., Rockwell Mfg. Co., 


Pittsburgh, Pa. 

Logansport Machine Co., Inc., 810 Center Ave., 
Logansport, Ind. 

Modern Mch. Tool Co., 2005 Losey Ave., Jack- 
son, Mich. 

Producto Mch. Co., 


990 Housatonic 
Bridgeport, Conn. 


Ave., 


Cutting electrotypes apart is a 
simple and money saving matter 
at W. F. Hall Printing Co. (Chi- 
cago) since they bought a Famco 
Squaring Shear. Previously, elec- 
trotypes were cut on a bench saw, 


SQUARING SHEARS 


cut costs, save time 
for W. 


F. Hall Printing Co. 


however, this operation was both dangerous (due to flying metal) 


and time consuming. 


Famco Squaring Shears, in your plant, can save you production 


time and money too. 


Famco has 18 models to select from — power, foot or air—with 
cutting widths 22 to 72 inches and capacities to 14 gauge. And with 
Famco Shears you get four times more cutting life because the 
knives are four edged and reversible. 


3134 SHERIDAN ROAD 
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Find out about the hi-quality Famco Squaring Shears today! 


Write for FREE Famco Squaring Shears 
catalog today. 


e KENOSHA 2, WISCONSIN 
AIR PRESSES ARBOR PRESSES BAND “SAWS + DRILL PRESSES FOOT 
PRESSES POWER PRESSES SQUARING SHEARS + MILLING 


Universal 
Mich, 
Wesson Co., 1220 Woodward Hts. Bivd., De- 

troit 20, Mich. 


Engineering Co., Frankenmuth 2, 


WELDING EQUIPMENT, Arc 


Air Reduction Sales Co., 150 E. 42nd St., New 
York 17, N. Y. 

Lincoln Electric Co., 22801 St. Clair 
Cleveland, Ohio. 

Linde Co., New York 17, N. Y. 


Ave., 


WELDING EQUIPMENT, Gas 


Air Reduction Sales Co., 150 E. 42nd St., New 
York 17, N. Y. 
Linde Co., New York 17, N. Y. 


WELDING EQUIPMENT, Resistance 


Eisler Engrg. Co., Inc., 750 South 13th St., 
Newark, N. J. 
Federal Mch. & Welder Co., Warren, Ohio 


WELDING POSITIONERS 


Eisler Engrg. Co., Inc., 750 South 13th St., 
Newark, N. J. 


WELDMENTS 


Bliss, E. W., Co., Canton, Ohio 

Mahon, R. C., Co., Detroit 34, Mich. 

Verson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, Ill. 


WIPERS 
Scott Paper Co., Chester, Pa. 


WIRE 


Allegheny Ludlum Stee! Corp., Pittsburgh, Pa. 
(Stainless) 

Bethlehem Steel Co., Bethlehem, Pa. 

Carpenter Steel Co., 105 W. Bern St., Read- 


ing, Pa. ; 

Crucible Steel Co. of America, Henry W. Oliver 
Bidg., Mellon Square, Pittsburgh 22, Pa. 

U. S. Steel Corp. (American Steel & Wire Co. 

Div., Columbia Steel Co. Div. Tennessee 

Coal, tron & R. R. Co., Div.), 436 7th Ave., 

Pittsburgh, Pa. 


WIRE FORMING MACHINES 


Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 
Cosa Corp., 405 Lexington Ave., New York 
Y 


Eisler Engrg. Co., Inc., 750 South 13th St., 
Newark, N. J. 

Nilson, A. H., Machine Co., Bridgeport, Conn. 

U. S. Tool Co., Inc., 255 North 18th St., Am- 
pere, N. J. 


WOODWORKING MACHINES 


Atlas Press Co., Kalamazoo, Mich. 

Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 

Greaves Mch. Tool Div., 2011 
Cincinnati 2, Ohio 

Greenlee Bros. & Co., 2136 - 12th St., Rock- 
ford, Ill. 

Onsrud Machine Works, Inc., Niles, Ill. 


Eastern Ave., 


WRENCHES, Allen, End, Socket, 
Adjustable, etc. 

— Mfg. Co., 133 Sheldon St., Hartford 2, 
onn. 

Armstro Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago, III. 

oo © Pneumatic Tool Co., New York 17, 


Williams, J. H., & Co., 400 Vulcan St., Buf- 
falo 7, N. Y. 


WRENCHES, Power Chuck 


Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 


WRENCHES Torque 


LaSalle Tool, Inc., 3480 E. Outer Drive, De- 
troit 34, Mich. 


“hax 
famco 
¥ 
tx, 
famco machine company 


This THRIFTMASTER 


Fixed Center 
DRILLHEAD 
does 27 jobs 


in 1 fast 


operation! 


Get maximum production—use Thriftmaster 


designed and built Fixed Center Drillheads . . . 
Also Full Ball Bear- 


ing Universal 
and Double 
Adjustable 
and Dor- 


Full bali bearing construction Joint, 
Fully hardened chrome-moly steel gears, spin- Z 
dles and drives Single 

Eccentric 
Drillheads 


man Tappers. 


All sizes, any number of spindles 


All types, including angular, rotating and lead 
screw 


For drilling, tapping, reaming, boring and mill- 
ing 


fe 4 


er e backed by over 25 


Pp Write, wire or phone 
years of engineering and production experience 


for complete  infor- 


mation today. 


1014 N. Plum Street 


Lancaster, 


SUBSIDIARY OF 


WSON INQUSTRIES INC. 


DYKEM 
STEEL B 


Pennsylvania 


Popular package is = 
KX 8-oz. can fitted with = 


Bakelite cap holding 


making Dies and | 
soft-hair brush for a 


/ = 
oy j plying right at bench: & 
metal surface ready for = 
layout in a few minutes. = 
4 The dark blue background = 
> makes the scribed lines = 
4 show up in sharp relief, = 
4 ents metal glare. In- = 
3 creases efficiency and 
a accuracy. = 


Write for sample 

Wither! on company 

THE DYKEM COMPANY 
303K North $i. + St. Louis 6, Me. & 


SCRAPER TIME 


DYKEM HI-SPOT BLUE Ne. 107 is used to locate high spots 
when scraping bearing surfaces. As it does not a 


it remains in condition on work i saving 


scraper’s time. Intensely blue, smoo paste 

spreads thin, transfers clearly. No grit; noninjuri- 

mous to metal. Uniform. Available in collapsible 

@ tubes of three sizes. Order from your supplier. 

Write for free sample tube on company letterhead. 

THE DYKEM CO., 22938 NORTH LITH ST., ST. LOUIS 6, MO. 


CAMS 


Ask for catalog 55C 


MADE TO 


YOUR SPECS! Dr. Chas. Eisler ME, Founcer 


Chas. Eisler, Jr., Pres. 


738 SOUTH 13TH STRERY 
NEWARK 


EISLER ENGINEERING CO., INC. 


For more information fill in page number on Inquiry Card, on page 199 


The STANDARD Working Tool 


for Shop Men . . . Designers . . . Engineers 


AUTHORITATIVE @ UP TO DATE 
MOST COMPLETE IN THE FIELD 


MACHINERY’S HANDBOOK is on the job 
everywhere, providing men in every phase of 
metalworking with the kind of information they 
need in their daily work. 

And this information is constantly kept up to 
date. For example, in preparing the new 15th 
Edition, 432 pages of the 14th Edition were re- 
vised to include the latest and most authoritative 
information. Because MACHINERY’S HAND- 
BOOK is the largest selling handbook in the field, 
editions are more frequent. You benefit by receiv- 
ing the latest information—sooner! 


Furthermore, volume sales help us keep costs 
down . . . and we pass these savings on to 
you! MACHINERY’S HANDBOOK is $9.00— 
the biggest $9.00-worth in the field—an invest- 
ment that will repay its cost many times over 
in the wealth of practical, accurate information 
it puts at your command. 


1911 Pages $9.00 Thumb Indexed 


In Canada or overseas, $10.00 


Order your copy today from your bookseller, or 
directly from the publisher. We pay postage if 
order is accompanied by payment in full. 


THE INDUSTRIAL PRESS 


93 Worth St. New York 13, N. Y. 
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CLASSIFIED ADVERTISING RATES: $12 per single column inch 


@ astern Rebuilt Machine Tools 
THE SIGN OF QUALITY 


THE MARK OF DEPENDABILITY 


The listing below is only a VERY SMALL AMOUNT of the total number of machine tools that we have in stock for 
immediate shipment. Our prices are realistic with today’s market and our quality of rebuilding is the same high 
standard—-THE LEADER IN 1HE FIELD OF REBUILT MACHINE TOOLS 


AUTOMATICS 
9/16” Clevland Model A. m.d., 1943 
1—1/16” Cleveland Model B, m.d 
4 spindle 155” Cleveland, Model M, m.d. 
4 spindle 2” Model K Cleveland, m.d 
2%” Cleveland, m.d., Model A 
No. 4D Potter & Johnston, m.d 
No. 5 DELX Potter & Johnston, m.d.. late 
6 spindle No. 76H Baird Chucking Machine, m.d., late 
No. 5D2 Potter & Johnston, m.d 

BOLT THREADERS 

Victor Nut Facing Machine, m.d., cap. %” to 2” nuts 
14” Landis 2 mindle, m.d 

1%” Landis Bolt Threading Machine, Double Head, m.d. 

HORIZONTAL BORING M 

No. 32 Giddings & Lewis Table Type, m.d 
No. 1 Cleveland Horizontal Boring, Drilling & Milling, 


m.d 
5%” bar Niles-Bement-Pond, m.d. 
6” bar Sellers Floor md 
Barrett Double End, 5” and 7” spindle, m.d 
4%” bar, Model 72, Niles-Bement-Pond, m.d. 
Floor Plates —all sizes 


VERTICAL ry MILLS 
Bullard Mult-Au-Matic, m.d 
24” Bullard Spiral Drive, m.d., 1943 
36” Bullard, m.d., late, 1944 
2” King, m.d. (two 945 & 1948) 
42” Bullard New Era, a. 
44” Putnam, m.d., p.r 
48” Niles-Bement pond. Car Wheel m.d. 
53” Niles-Heavy Pattern, m.d.. p.r 
53” Niles Heavy Pattern, vee belt d., latest, 60” under 


rail 

60” Bullard, m.d 

102” Niles Wheel Turning Boring Mill 

BROACHING MACHINES 

P. LaPointe Hydraulic Broach, m.d 

2” Thompson Automatic Flat Broach, m.d 

) ton, 84” stroke Lapointe Single Ram Vertical Surface 
Broach, m.d., late 

Type SBD-42-6 American Vertical Hy. Dup. Broach 

Type SBD-48-15 American Vertical Dup. Ram Surface 
Hy. Broach 

No. 3 @ilgear Hydraulic Broach, type XA, 54” stroke, 


m.d 

No. 4L LaPointe Horizontal, m.d., 1944 
RADIAL DRILLS 

1” col. Fosdick, m.d 

” col. American Hole Wizard, m.d 

” col. Fosdick, 1944 

5” col. Cineinnati-Bickford, m.d 

»” col. American, m.d. on arm 

col. Fosdick, Economax, 1953 

col. American Triple Purpose, m.d. 

17” col. American Hole Wizard, m.d 

17” col. Dresses, gear box m.d 

aush Radial DriHiing & Tapping Machine, m.d 
BALL BEARING DRILLS 

No. 4 Fosdick, 8” overhang, H.S., m.d 


The above is only a partial listing 


No. 44 Avey, md 
No. 4) Avey MA-8S, m.d 
No. 2 Avey, m.d 


No. 1B Edlund, m.d., new 

No. 4BM Fosdick, single spindle, H.S., m.d. 

1 spindle No. 2MA6 Avey H.S., md., 71 
1943 

No. 2B—8” H.D. Edlund, m.d. 

2 spindle Atlas Bench Type, 1942 


4” overhang, 


2 spindle Allen, belted m.d., 8” overhang 

2 spindle No. 2 Avey H.S., belted m.d 

2 spindle No. 2BMA1 Avey Production type, m.d. 
2 spindle No. 3 MA6 Avey H. S., m 


2 spindle No. 2 Leland-Gifford H.S., 8” overhang, m.d. 

2 spindle Leland-Gifford H.S. Hydraulic Type, m.d 

No. 2LMS Leland-Gifford, single spindle, H.S., m.d 

3 spindle No. 2 Avey, belted m.d 

3 — No. 2 Morse Taper, Foote-Burt “‘Sipp’ H.S., 
m.d. 

3 spindle No. 2B-8 Edlund H.S., m.d. 

3 spindle No. 2MA6 Avey H.S., m.d. 

} spindle Leland-Gifford #1 LMS—H.S., m.d., late 

spindle Leland-Gifford H.S., m.d 

} spindle Delta H.S., 4 speed vee pulley drive 

4 spindie Leland-Gifford, m.d., on each spindle 

4 spindle No. 15 Buffalo Bench Type 

4 spindle Allen H.S., belt drive 

4 spindle No. 44 MAS Avey H.S., md 

5 spindle Allen H.S., belt drive 

6 spindle Leland-Gifford, m.d. on each spindle, No. 2 
taper 

6 spindle No. 1 Avey High Speed, m.d. 

6 spindle No. 44 Avey MAS Avey H.S., m.d. 

4 spindle Demco H.S., individual m.d 

4 spindle No. 2BMA-6 Avey H.S., md 

Walker Turner H.S., vee belt drive 

No. 20144 Barnes H.D., 1945 

DRILLS 

20” Barnes, m.d., 19 

20” Barnes All Geared “Self Oiling Drill & Tapper, m.d 

20” - incinnati-Bickford Super-Service Prod. Drill, m.d. 

” Cincinnati-Bickford, single spindle, m.d. 

24” Barnes Camel Back, m.d 

No. 2AL Natco Holesteel Vertical, m.d. 

No. 2 Colburn Mfg. Type, m.d. 

No 2014 Barnes Single Sp. Self-Oiling All Geared 
Drill & Tapper. m.d 

No. 242 Barnes Single Sp. Self-Oiling All Geared Drill 


& Tapper 
No. H4 Barnes Hydram, m.d 
No. 25 Foeote-Burt, m.d. heavy duty 
GEAR GRINDING MACHINES 
6x20” Fitchburg Hydraulic Spline & Gear Grinder, m.d 


SG11 Gear Grinding Machine, m.d., latest 
GG19 Gear Grinding Machine, m.d., latest 
GG31 Gear Grinding Machine, Internal Gear & Spline 


Grinder, m.d 
1°” National Broach Red Ring Gear Lapper, m.d 
10” Pratt & Whitney Model M1639 Single Wheel Gear 


Grinder Machine, m.d 
18” National Broach Red Ring Gear Lapper, m.d., late 


WRITE FOR COMPLETE STOCK LISTING 


THE EASTERN MACHINERY COMPANY 


* MElrose. 1- 1241 Cable Address EMCO 


1006 Tennessee Avenue, Cincinnati 29, Ohio 


QUALITY USED MACHINE TOOLS 


5 spindle Warner & Model M-2500 asto- 
atic 15 HP, MD, new late 1954 

3 S Gisholt dynetric balancer 

Exeelle Model vertical cylinder berer, new 
1946, hydraulic 

6 ton 36” stroke ‘coteatad Model VA2-6-36-D-2-0 dual 
ram, heavy duty, vertical, hydrawlic serface broach 

10 + American duplex vertical hydraulle 


10 ton 66” stroke Oilgear type - 20-66 double slide 
vertical serface hydraulic broac 

Modern Mode! 2A automatic cut- om machine, new 1951 

Mode! 401 Campbell Cutamatic 6” abrasive cut-off 

Model 420 W. F. & John Barnes horizontal deep hole 
Grilling boring machine 

7, 20 H. ©. Baker nydraulic feed drilling and boring 

achine, presently with 8 spindie maltiple éritling 


4& Thompson rotomatic Model SLV vertical drill 
with 8 spindle head 

Model BL 2416 Pratt & Whitney keller machine with 
3 spindie head, new 1941. 

24” Gleason bevel gear planer, well a 

Tye Colman standard gear hobbing machine, 


10” x 18” Norton type C semi-automatic plain hy- 
drastic cylindrical grinders (3) 


14” x 36” Landis type C plain cylindrical grinder, late 
30” Gardner opposed wheel double dise grinder, 
124 Gardner vertical spindle horizontal disc, 
8” x 24” No. 3 S Abrasive horizontal spindle surface 


grinders, (2) 
16” x 30” centers 6’ bed Reed Prentice Model AA 


geared head engine lathe 
ASK FOR YOUR ILLUSTRATED STOCK LIST NO. 207. 


MILES MACHINERY CO. 


PHONE SAGINAW PL 2-3105 
2045 E. GENESEE AVE. SAGINAW, MICH 


PIPE 12" 30’ 


TESTED & STRUCTURAL 
Large Warehouse Stocks 
@ SPIRAL WELD © SEAMLESS 


© ELECTRIC WELD © LAP WELD 
@ BUTT WELD © CONTINUOUS 


RAILS - TRACK EQUIPMENT - PIPE - PILING 


BI FOS TE 


PITTSBURGH 30 * WEW YORK 7 CHICAGO 4 
ATLANTA 8 © HOUSTON 2 © LOS ANGELES 5 


ARE YOU READING YOUR 
OWN COPY OF MACHINERY? 


If not, all you have to do is fill in the handy 
postcard opposite page 203 to receive it. Act 
right now—and you'll be reading your own 


MACHINERY in March! 


Used by U.S. Armed Forces 


MACHINE TOOL RECONDITIONING & 
—the practical point of view—Write for 
free folder describing illustrated book. 


Machine Tool Publications 


215 Commerce Bldg. South Wabash St. 
St. Paul 1, Minn. 


MACHINE TOOLS 
No. 56-90 Cincinnati Duplex Hydro 
6 Spindle 20” No. 2LMS Leland Gifford Dri 
3’ x 11” 3 x 13” Cincinnati Bickford ie 
Service Radial Drill. 
Ne. 3 CINCINNATI H.S. D.T. Horiz. Mill, NEW 
1945. Extra table travel, vert. heads. 

FALK MACHINERY CO. 
19 Ward Street—BA 5-5887—Rochester, N. Y. 


WANTED 


Wirebounc machine good working condi- 
tion, 72 inch capacity adaptable for di- 
agonals uipped with 6 single heads 
preferably bas Joe type electrics for staple 
feed mitred cleat dogs and chain Photos 
for visual inspection required Explanation 
variable work machine now accomplishing 
Reply Dean Industries Limited, 32 Ingram 
Drive Toronto 
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QUICK, LOW COST 
OPERATION Is made possible 


by the Davis tilting table, which permits 
even work tapering as much as 3” per 
foot to be set up and cut quickly. And 
Davis multiple tooth cutters make quick 
work of all keyways up to 1” in width. 
let us work out set- 
ups to speed up your 
production. 


Write for Bulletin 


DAVIS 


KEYSEATER 
COMPANY 


1239 UNIVERSITY AVE. 
ROCHESTER 7, N. Y. 


HORIZONTAL 


. At last, a top quality industrial sander that 
. provides all the most wanted features — 


WALLS sates corporation 


switch ready te use 
Brooklyn 22, N. Y 


VERTICAL 
iMlustrated Literature 
on Request 
A few desirable distributor 


territories still available. 333 Nassau Avenve 


STEEL HAND AND POWER 


) BENDING ae 
BRAKES 


For Single and Quantity Runs 
Bending Steel Plate and Sheet 
Metal 
Special Bending Brakes 
Double Folder Brakes 


KAUMP GD 


MANUFACTURING COMPANY 
7412 S. Loomis Bivd., Chicago 36, Ill. 


HIGH FREQUENCY 


INDUCTION 


HEATING 


The Lepel line of induction 
heating equipment represents the 
most advanced thought in the field of 

electronics as well as the most practical and 
efficient source of heat yet developed for industrial 
heating. 

If you are interested in induction heating you are invited 

to send samples of the work with specifications. Our 
engineers will process and return the completed job with full 
data and recommendations without any cost or obligations. 


TYPICAL INDUCTION HEATING APPLICATIONS 
TEMPERING FOR CUSTOM 
HEAT TREATING 


WIRE RING JOINS 
PLASTIC PARTS 


ENLARGED 
SECTION 


O36 STEEL 
WIRE RING. 


Selected areas of hardened 
steel parts may be tempered 
for fabrication or service re- 
quirements. Concentrator type 
coil permits high power density 
in restricted area thus minimiz- 
ing heating time and permitting 
marked variation in properties 
in adjacent sections. 


High frequency induction heats 
wire ring which in turn heats 
plastic wall, providing sufficient 
plasticity to cause flow and 
bonding upon application of 
pressure. Metal to plastic seals 
are similarly performed. 


ANNEALING ALUMINUM FURNITURE TUBING 
Selective annealing of aluminum furniture tubing permits bending 


where required without loss of strength in adjacent portions of 
tube. Brass or steel tubing is also being selectively annealed. 


+ 
0000000000000 0 000 
=7 T 


oo0000000000000000 


Electronic Tube Generators from 1 kw to 100 kw. 
Spark Gap Converters from 2 kw to 30 kw. 


WRITE FOR THE NEW LEPEL CATALOG... illustrated poges 
packed wi ble inf ti 


with val infor 


All Lepel equipment is cer- 
tified to comply with the 
requirements of the Feder- 
al Communications Com- 
mission, 


LEPEL HIGH FREQUENCY LABORATORIES, INC. 


SSth STREET and 37th AVENUE, WOODSIDE 77, NEW YORK CITY, N.Y 


For more information fill in page number on Inquiry Card, on page 199 


MACHINERY, February, 1958—329 


‘ — = 
>>. 
~ 
/ 
| 
e 
> 
WALLS Tu-WAY BELT SANDER : | 
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oe, USE IT EITHER WAY : 
Full 1/3 hep. | 
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This Leland-Gifford 
DRILLS DEEP HOLES DIE CASTINGS 


at 250 pieces per hour 


Small diameter deep holes . . . drilled to precise depth to meet an DO IT RIGHT and 
existing cross hole . . . through thin sections of die cast aluminum — DO IT FAST... 
this is a job on which you would settle for accuracy and not expect Two self-contained drilling units are 


quantity production. But Leland-Gifford developed this two-spindle twin work-holding fixtures. Hydraulic 
drilling machine that delivers both performance and production... feed with step by step control assures 
‘ fast, automatic drilling to accurate 
proving once again that you never know how effectively a drilling | depth and dimension. 


problem can be solved until you talk to Leland-Gifford. a et 


| 


iz 


PZZZZZ. 
| 


= 


ACTUAL SIZE 


LELAND-GIFFORD WORCESTER 1, MASSACHUSETTS 


Chicago 45 New York Office 


2515 W. Peterson Ave. 75 S. Orange Ave. 
Detroit South Orange, N.J. 
10429W.McNicholsRc, Los Angeles Office 
Cleveland 22 2620 Leonis Blvd. 
P. O. Box 853 Vernon 58, Cal. 


DRILLING MACHINES Indianapolis 6, P. O. Box 1051 


Rochester 12, P. O. Box 24, Charlotte Station 
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American Broach & Mch. 
Insert 73-86 


American Chain & Cable 


Co., Inc., Wilson Me- 

chanical Instrument Div .. 320 
American Engineering Co. .. 286 
American Sip 110 
American Society of Tool 

259 
American Steel Foundries .... 221 
American Tool Works Co. .. 107 
Armstrong-Blum Mfg. Co. .... 108 
Armstrong Bros. Tool Co. .... 106 
Arrow Engineering Co., 

305 
Atlas Press Co., Clausing 

44 


B 
Babcock & Wilcox Co. ........ 69 
Baird Machine Co, 314 


Barber-Colman Co. 

73-86 
Bardons & Oliver, Inc. ........ 285 
Drill Co. 


Insert 


Barnes 

73-86 

Barnes, W. F. & John Corp. 
Insert 73-86 


Bausch & Lomb Optical 
Co. 306 


Machine Tool Co. .... 67 


Insert 


Baush 


Bay State Abrasive Prod- 
Bearings, Inc. . 291 


Bethlehem Steel Co. .... 109, 263 


Birdsboro Steel Foundry 
240 


Machine Co, ...... 96 
Bliss, E. W. Co. .... Front Cover 


Blanchard 


Boston Gear Works 53 
Bridgeport Machines, Inc. .... 28 
Brown & Sharpe Mfg. Co 237 
Buffalo Forge Co. 38 
Machine Co. 

Insert bet. 52-53 
Bunting Brass and Bronze 

252 
Burg Tool Manufacturing 
30-31 


c 


Carpenter Steel Co. .......0000 102 
Chambersburg Engineering 

48 
Cincinnati Gear Co. ............ 289 
Cincinnati Grinders Inc. .... 16-17 
Cincinnati Lathe & Tool Co. 87 
Cincinnati Milling Machine 

6-7 
Cincinnati Milling Machine 

Co, Process Machinery 

231 
Cincinnati Milling Products 

Div., Cincinnati Milling 

Cincinnati Shaper Co. .......... 297 
Cities Service Oil Co. .......... 88 
Clark, Robert H., S21 
Classified AGVt6... 328 
Clausing Div., Atlas Press 

44 


Clearing Machine Corp. 
Back Cover 


Cleveland Automatic 


Cleveland Crane & Engrg. 

104 
Columbus Die-Tool & Mch. 

Cone Automatic Mch. Co. 

103 
Consolidated Machine Tool 

Div. Farrel-Birmingham 

Cosa Corporation 292 
Crane Packing 66 
Cross CORBA: 
Cushman Chuck Co. ....cccccocces 97 


D 


Davis & Thompson Co. 


Davis Keyseater Co. .........06 32 


Delta Power Tool Div., 
Rockwell Mfg. Co. ...... 294-295 

Diefendorf Gear Corp ........ 323 

DOAT 251 


Dreis & Krump Mfg. Co. .... 329 


E 
Eastman Kodak Co. ........... 245 


Edlund Machinery Co, ......... 43 
Eisler Engineering Co., Inc. 327 
Electronic Control Systems .. 315 
Elmes Engineering Div., 
American Steel Foundries 221 


Elox Corporation 


Engelberg-Huller Co., Inc. .... 282 
Erte Foundty 249 
Errington Mechanical Lab- 

27 


ALPHABETICAL LIST OF ADVERTISERS 


Espen-Lucas Machine 
Works 307 


F 
Fafnir Bearing Co. 203 
Famco Machine Co. .............. 326 
Fawick Airflex Div., 

105 
Federal Products Corp, ........ 101 
Fellows Gear Shaper Co. ...... 4-5 
Ferracute Machine Co. ........ 316 
Foote-Burt Company ............ 32 


Fosdick Machine Tool Co. 
238-239 


G 


Gallmeyer & Livingston Co, 325 


Gardner Machine Co. ........ 21, 39 
Gear-O-Mation Div. 

Michigan Tool Co, ............ 311 
Giddings & Lewis Machine 

241-244 


Machine Co. 

Insert bet, 32-33 
63 
Gleason Works 


Gisholt 
Bros. 


Gits 


Gorton, George Machine Co. 94 


Goss & DeLeeuw Mch. Co. 280 
Greaves Machine Tool Co. 258 


Greenlee 


Bros & Co. 
Insert 73-86 


Groov-Pin 277 
H 


Inc. 


Heald Machine Co., The 
Inside Front Cover 


Hardinge Brothers, 


Horsburgh & Scott Co. ........ 268 


I 
Industrial Filtration Co. 248 
Ingersoll Milling Machine 
56 
Ingersoll-Rand Co. 290 


Jacobs Manufacturing Co, 90-91 
James, D. O., Gear Mfg. Co. 298 


MACHINERY, February, 1958—331 


Jones & Lamson Machine 


191, 193, 195, 197 
kK 
Kennametal, Ine. 261 
Kingsbury Machine Tool 
54 
L 


Laminated Shim Co., Inc. .... 250 


Lapmaster Div. Crane 

66 
LeBlond, R, K. Machine 

Leland-Gifford Co, 330 
Lepel-High Frequency 

Laboratories Inc GOO 
Lodge & Shipley Co., The .. 275 
Logansport Machine Co., Inc. 293 

M 
Machine Products Corp. 272 
Mahon, R. C. Co 68 
Marvel Engineering ( 288 
Mattison Machine Works 
Insert 73-86 

M. B. I. Export & Import 

We 
Metallurgical Products Dept. 

of General Electric Co. 

Insert 70-71 

Michigan Tool Co, 

Gear-O-Mation Div. ..... 311 
Micromatic Hone Corp, 312-313 
Minster Machine Co. ............ 111 
Monarch Machine Tool 

24-25 


Morris, Robert E. Co. 
Inside Back Cover 


Mummert-Dixon Co. dal 
N 

National Acme Co, .... 40-41, 247 
National Automatic Tool 

National Broach & Mch. Co. 100 
New Britain Machine Co., 

New Britain-Gridley Ma- 

chine Di 6-57, Insert 

bet. ... 
New Departure, Div, 

General Motors 20 


Ex-Cell-O Corp. 
223, 229, 233 
Landis Machine Co. 2-3 
Austin Industrial Corp. ........ 58 


ALrHABETICAL LIST OF ADVERTISERS 


New Jersey Gear & Mfg. Co. 323 Rollway Bearing Co., Inc. ... 42§ Standard Oil Co. (Indiana) Vascoloy-Ramet Corp. ....... 235 
Machine & Tool _ Rowbottom Machine Co. ...... 321 J Verson Allsteel Press Co, 98-99 
34-35 Royal Design & Mfg., Inc. .... 276] L. S. 226 
Russell. Holbrook & Supreme Products Corp....... 283 Viking Pump Co. .............. 310 
Ruthman Machinery Co. ...... 322 w 
Ohio Crankshaft Co. ............ 57 Ryerson, Joseph T. & Son, 
Olleser Co. . 26 118 T 
CO, 267 Waldes Kohinoor, Ine. ........ 279 
Oliver Instrument Co. .... 46-47 . 
Guben, Kurt Co..-Inc 207 Ss lannewitz W orks 300 Walker, O. S., Co., Inc. ........ 262 
Ottemiller, Wm. H., Co. ...... 323 Wallace Supplies Mfg. Co B21 
Safety Socket Screw Co. .... 284 1ompson Grinder Co. ....0. 9 > 
m Saginaw Steering Gear Div. Chrittmaster Products Corp. 327 Walls Sales Corp. ... ’ 
General Motors Corp. ...... 273 Timken Roller Bearing Co. _ Warner & Swasey Co. .... 26-27 
~ Steel & T 265 
Pangborn Corporation 322 Scherr, George, Co., Inc, ...... 321 [ 65 & 299 
Parker-Majestic, Inc 269 Schrader’s, A., Son, Div. Will 1. H.&C 257 
Pittsburgh Brass Mig. Co. .. 254 _ Scovill vane Co., Inc. ...... 287 
Potter & Johnston Co 210-211 Scott Paper Co. 0... 113 Wilson, K.. R., Ine: .3.-.cccnccse 270 
] s Co. .... 210-2 U 
Pratt & Whitney Co., Inc. wane Meh. Co, Wilson Mechanical Instru- 
Producto Machine Co. .......... 55 Sheldon Machine Co., Inc. .. 317-5. Tool Company, Inc. .. 12-13 Chain & Cable Co., Inc. .. 320 
Shenango Furnace Co. ........ 266 United States Drill Head Co. 64 : 
Sheperd Biles Crane & United States Steel Corp, ... 51 
264 Used Machinery 328 
L Tools 302 Shore Instrument and Mfg. Yoder C 308 
Reed Rolled Thread Die Co, 278 
Reliance Electric & Simonds Abrasive Co. .......... 271 Vv 
Engrg. Co. Snyder Tool & Engrg. Co. .... 209 Zz 
Rockford Machine Tool Co. Stahl Gear & Machine Co. .... 323. Van Keuren Co. ...cceseceseeeee 281 
Insert 73-86 Standard Tool Co. ccc: 89 Van Norman Machine Co, .. 8-9 Zagar Incorporated .............. 319 


Whatever Pangborn Be Blast | 


best fills your needs... 


+4 Machine 


Rotoblast Cleaning 
gives you lowest cost 


per ton castings cleaned 


Pangborn Corporation 


Dust Control Equipment 


1200 Pangborn Bivd., Hagerstown, Md. 
of Blast Cleaning and 


For complete information on blast 
cleaning, write for Bulletin 1210 to 


BARRELS « CONTINUOUS-FLO® 


BLAST CLEANS CHEAPER 


BARRELS « TABLES + TURN-STYLE TABLES « ROOMS + TABLE-ROOMS «+ CABINETS « SPECIAL MACHINES 
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For more information fill in page number on Inquiry Card, on page 199 


4 
; 
Cl 
| Cleaning 


Manufactured by W. H. Nichols Co. 


Write for details on the complete Nichols line, 
“The Millers That Use Their Heads” 


NATIONAL DISTRIBUTORS 


The ROBERT E. MORRIS Company 


REM SALES DIVISION 
5002 FARMINGTON AVENUE e WEST HARTFORD 7, CONN. 


4 
HAS THIS ACCU RACY 


(Reproduction of actual test sheet as supplied with each Twin Mill) 


SPINDLE TAPER RUNOUT 
ALLOWABLE ERROR .00015 


TEST L.H. .00015 
TEST R.H. .00015 


SPINDLE RUNOUT 
on 8” Mandrel 
ALLOWABLE ERROR 
001 F.LR. 


TEST L.H. .0002 
TEST R.H. .0002 


PARALLELISM OF 
SPINDLE TO TABLE 
ALLOWABLE DIFFERENCE 
BETWEEN A & .0005 


TEST L.H. .0002 
TEST R.H. .0002 


RIGHT ANGULARITY 
OF TABLE TO SPINDLE 
ALLOWABLE 
FRONT TOE-IN .003 

\ 24” SPAN 


TEST L.H. .003 
TEST R.H. .003 


0 i 
ie 
d 
; 


urposeful 


planning 


The fellow who said you can’t do two things at 
the same time didn’t know about Clearing “Push 
Button” die setting. Moving bolster presses make 
it possible to set dies for the next job while the 
current job is running. Dies are set outside the 
bed area. When a press run is completed, push a 
button and the new set of dies are powered into 
position under the press ram. 

Clearing “Push Button” die setting is a way of 


CLEARING 


getting more out of expensive, highly productive 
equipment. We would like to demonstrate it in 
your office—actually show you how it works with 
scale models. We would also like to tell you how 
North American Aviation Inc. uses the press in 
the photo below to put more productive hours 


in a day. 
Write for new Clearing brochure 


“The New Economics of Press Automation” 


the way to efficient mass production 

CLEARING MACHINE CORPORATION — division of U.S. INDUSTRIES, INC. Uf 
6499 W. 65th Street ¢ Chicago 38, Illinois / Hamilton Plant ¢ Hamilton, Ohio 


redictable 
results 


at 
; 
: 4 


